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ABSTRACT ' ' " , , ^ 

It may be possible, using asses3ments of moror 'aAd 
perceptual skills which are largely independent of ethnic and 
educational background, to admit to the military individuals who 
would be rejected on the basis of their paper-andrpencil test scores, 
but who through their performance on non-verbal measures, cad be 
id^entified as highly likely to succeed in certain ca:jeers> For this 
reason, a battery of seven tests was developed to Measure kines^thetit: . . 
mempry^ perceptual speed, performance under str^sk, associative 
learning, immediate and delayed memory, .Concept identification, .an9 
performance under divided attention. To determine the factor 

-structure and the psychometric characteristics of the battery, 21 
paper-an^~ pencil tests were administered to a sample of airmen* Th^. 
m^^sure^ from the psychomotor/perceptual battery were generally 
highly reliable. Factor analyses resulted in th6 identification. of^ 
six factots specifip to the psychomotor/perceptual b^tery, four to 
the paper^and-pfencil ^measures, and one factor common to both * * 
batteries. Further, the sample was divided into upper arid lower 

'groups bas^h on Armed Forces'^QualificatiGn- Tests (ADQ:i?J scores* Their 
perfoi;mance on the paper-and-. pencil and psychomoto^/peiceptual 
batteries was compared and differences evaluated for statistical 
significance. The differences betwe^n'thQ groups were generally much' 

^smaller on the psychomotor/perceptual tests than on tlie ^' 
paper -ai)4-pencil measures. (EVH) " \^ • . • 

* + **:|e** + ***^3*»:^***********:fc ****************** 



*' 
* 
* 
* 
* 
* 
* 
* 



Documents, acquired by ERIC include many informal unpublished, 
materials not available from other sources. ERIC "makes eve'ry effort 
to obtain the best copy available. Nevertheless, items of marginal ' 
reproducibility are often encountered and this affecTts the quality 
of the microfiche and hardcopy reproductions ERIC makes available . 
via the ERIC Document Reproduction Service (EDRS) . EDRS is not ^ 
responsible .for the quality of the p-riginal document. Reproductions 
supplied by EDRS are the best that can be made from the original^ 



******************************** *****************************^********* 



ERLC 



4 



\ 



AFHRLTR-75-60 



IR FORCE 



00 
CO 

-=}■ 

T-H 

UJ 



us DEPARTMENT MEALTH 
EDUCATION 4 V<EL FAKE 
NATIONAL INSTITUTE OF 
EDUCATION 

tMiS aOC^vENT MA'S 8EEN REfjeo- 
tiuCEO EXACTLY AS PECtivEO f^fiOW 
|hE PE «S0N Oft 6«GAN'?AT.ON OR 'O'N* 
pkTtNG ^ PO'N^S O^. VEW 0» OPtNiON^ 
STATf o C)0 NCt NECESSXfihLY PEPRE 
SENTO^f- C A^V N*^ ONAL 'NST'ToTE 0^ 
EOUCAT ON PO^i"^ ON CO POLICY 



CO 
O 



DEVELOPMENT OF AN ENLlOTED 
PSYCHOMOTOR/PERCEPTUAL TEST BATTE/Y 



By 

■David R. Hunter 



PERSONNEL RESEARCH DIVISION 
Lackland A^f*Force Base, Texas 78236 




November 1975 

f\na\ Report for Period June 1972 - July 1975 



> AIR FORCE SYSTEMS COMMAND 

BROOKS AIR FORCE BASE, TEXAS 78235 



NOTICE 



.When US 'b^tvemment "drawings, specifications, or other data are used 
tor any purtv^se other than a definitdy related Government 
prccuiemeiir operation, Athe Government thereby incurs no 
;^sponsibility nor any obligaTion whatsoever, and the fact that the 
Government may have formulated, furnished^ or "in any way supplied- 
the said dra*wings, specification?, or other data is not to be regarded by 
injplicanon or otherwise, as in any manner licensing the hdder or any 
other person or corporation, or conveying apy rights orpermissioit to 
manufactureyuse» or sell any patented invention thaj may in.any way 
; be related theteta 
*• \ 
This final reporrSwas submitted by Personnel Research EHvision, Air 
Force Human Res(i{iirces Laboratory, Lackland Air Forci .Base, Texas* 
78236^ undfer project 7719, with Hq Air 'Force Human Resources 
Laboratory (AFSC), Brooks Air Force Base. Texas 78235'. 

Tliis report has been reviewed and cleared for open publication andA>r 
pUbfic release by the appropriate Office of . Information^' (01)- iri 
accordance with AFR 190.17 and DoI>D 523(XAjLhere is' no objection" 
..-no^urflimhed tHstTMlinrt^of this reports )o the pubUTatSarga, or by 
DDC to thEe-i^ational Technical Information Service (NTIS). 

This tech|itcal report has-been reviewed and is approved. 

LEb^NC^p. BROKAW. Technical Dinxtor 
--^Pers^nneli'Research Division * 




Unclasafied ^ ^ 

SECURITY CLASSIFICATIQIJ "OrHHlS P AGE'r»J?i'en D«t# Ertfted) 



^ _ * .REPORT DOCUM^f ATION PAGE < 


1 PFAn IN^TR!IPTIOM<><' ' 
^SteFORE COMPLETING FORlST 


1 REPORT NUMBER 2. GOVT ACCESSION NO. 

i^HRL.TR-75fO ' ' . 


3 ReClPlCNT*S-CAT ALOG NUMBER 

/ * 

\ 


DEVELOPMENT OF AN E^JbiSTED PSYCHOMOTOR/ 
. PERCEPTUAL TEST BATTERYN. ' ' 


5 TYPE OF REPORT & PERIOD COVERED 

Pin ill — ^- — ^ r 

June f972^T^iyl975 * . • ^ 


6. PERFC/RMIN'GfpRG. REPORT N,UHBER ^ 

*■ 


» 7 AUTHOR^*; ^ T - , ' ! '"'M, 

David li^ Hunter ^ \ 
> , " ^ ' . > 


,8 CONTRACT OR GrAnT NUMBER^*) 

* * 


a. -C^FORMfNGOHGANlZATION NAME AND ADDRESS 

PersonneTRcseatchDlyjsion ^ * . , 
Air Forw Humanfeseiitees Laboratory 
Lackland Air Force Ba^/Texas 78235 ^ 


to PROGRAM -Element. PROJECT. TASK 

AREA & WORK-Ui^lT NUMBERS , 

'62703F 

7719150^ ^ 


z 7 ; ' 

Hq Air Force Human Resources Laboratory (AFSC) 
Brook$ Air Force Base, Texas 78235 
\ * * 


12 REPORT DaYJE, * 

November ] 


13 NUMBER OF pAGES . 

46 ^ V " 


MONITORING AGENCY NAME ft.AODRESSfj/ dtttcrent from Controlhrit Office) 

i ' s ^ ' \ N ' \ 1 


IS SE CU Rt T Y CLAS^^i^ fo/ f«pOfO 

Unclassified . ' 


15* DECL ASSlF|CATIOf< 'DOWNGRAtJJNG , 
SCHEDULE ^ 


16 01 STRI9uTi6n ST A T.E^EWT ro/l/j/ 5 ReporO - ' " . ,^ \ 

Approved for public release ; distribution unlimited. \ 

■ ' ' • ' • ^ . ". X ' - " ■ ■ . ■ . 

. ' ■ 


17 /B(ST RIBUTION STATEMENT (of th* mb$trmct •rttere<^ in Blocii 20^ lirditf»rent (torn Report) 

-J ^ ^ •■ — aC — 


If SUPPLEMENTARY NOTES ^ - ^ \ 

^ / Test battenes and apparatus dij^cloped by BioTechndogy," Inc., .under contract E(il609-72-C-OO43. , ' 

.j - ^\/r./v^' ' SMA studies- 5128, 5325,5364 


19 KEY WORDS (Con 

psychomotor tests i 
perceptual tests I 
^perfo rmance. te sts 
• > low-ability airmen 


'inue on leverme ^ide it necti*aary ttndjdejntity by b^ck h\imbiff) * ^ 

4 ' test battery * 
, . j ^ ,^ - .psycholfogicaFtesting / \ 

* • ! i , 




20 ABST RAC'T (Continue on^revf tide li necma»Bry,^9nd Idectfiy by iitock>tumber) ' ' '» 

A battery ui seven psyLhomwtpr/jfcrceptual tests, developed by Biotechnology ,Jncurpor§ted, ofFalls Church, 
Virginia, was ad/ninistcred to 38G airipen 'aligned to^the 3701 Personnel Processing ^quadren at Lacklan^ Air Force ' 
Base, Texas. A paper-and-pcrici) bfattery 0/ 21 tests was^also administeyd to the airmen. ^ , ^ 

A The objectives hi project Wcr^ to determine the psychl^etiic ch^rac^enstics of the psychomotor/ 
perceptual battery and to cdrpparc^he performance of "high** and "l6v^** abilijfc^ airmen (as determined by A^rmed 
porccs Qualification Test scpres). ' s ^ " / ' \ / * ' 
T ^7 - - > . ,4 \ ; • 

.• \ ' . . , . • - ' ' ' \ . (Over) 



ERIC 




'security classification of this page (Wfien Detm Enffd) ' 




SECURITY CLA||lFlCATlQJj QF THIS P KGE(^»n D»f gn<<f d> 



Item 20 Continued: 



^Analysis uf the data indicated jhat the me^isures obtained from the ^chombtQr/pccceptual battefy were 
generaiy highly rehablc. Factor analyses resulted in the identiCJcaiion of six factors that were specific to the 
psychobotor/perceptual battery,' four factors that were, specific to the paiJer-and-pencil ihcasur^s, and one factor 
that Was common to both batteries. . * * . . • . * • \ * v 

The sample of subjects was divided inty upper and tower groups based upon AFQT scores. Tlie pcnbrinance of 
the .upper and lower groups on the paper-and-pencil and p^ychomotor/perccptual batteries was compared and 
differences evaluated for statistical ^igmfi^an^e. It was found that the (lifTerences between the upper an^.lowcr 
groups were generally ma^h smaller on the psyx^homotor/perceptual tests than on the paper and-pencil measures. 

Recommendations for sub^£}uent research and development are given. 
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PMENTOF AN.ENLISTED PSYCHQMOTOR?^%RCElh^l/AL. 
TESJ- BATTERY 



• ' * : * ' ' / . i,. INTRODUCTION ' • " ^ - 

' L "^'-^ ^ ^^^^^ proceeds ih the- ail-volun.teer era. assessment of the .individual's motor and * 

• * • ^"^^P^."^' ^^^^^^ ^"^y ^^come increasingly important apd useful m selecting and assigning those applicants 
^ ^ ^ J fox enjistment' to Aic Force jobs which b'est. Ph \heu abilities. This will be^especial^; true as it -becomes 
, ^S^^ a^cofeJiry^o Iglect fjpm among less well educated,; culturally dephved. an'd minonty g/oup applicants. 

• Applicants from Jhegc ^groups typicall> perform iess well on conyehtional paper-and-pencd selection 

' • • ' ' "^^^^""^^^ as-coni{^ed to t^hc majority of^the popuhtion. Jt may possible-, using assessments of motel- 
' -and perceptual skills ^^h^ch are largely independeYit of ethnic and educational background, to admit \o Uie 
4 • service inclividuals who wouldv.bc ^lejectcd on the basis of their paptr'-and-pencil test scores, but who. ' 
% ^ t}\rougli their performance on these non-verbal measures", can be identified as'4iighly likely to succeed in 

*\certain career ar^js. . ^ " ^ ' ' - ' . ' * ' 

* ' \ ' ' • ^ ^ ' . ^ * ' . ^ 

^I^viims research in- this area has been conducted by the University of Alabama (McLaunn; 1973) 
^ ^ ^ ' undl^rcpntraXi fr^^ the Personnel Research ^Division. Air Force Human Resources Laboratory (AFHRL), ' 
V , Lackl^t^jpAir Mr'ct Base. Texas. In that st;udy a, battery of nine performance tests were developed .and 

^ ^ ^ validated" agamsMhe course grades for a sample of airmen attending.lthe Aerospace Ground Equipmeiit 
. ^ Repairmar> coi;rse\at qianutc Air Force Base. Illinois. Analysis of ^he results of that study m^cated thaV \ 
• . ' tlie scores frofti;tli6. perfOnnance battco made a signifio'ant'contributioh tojhe El^ctrpnics Aptitude Index ' - * 
• / in predicting course Vade ahd/for most course grades, the. performance tests were equalin^alidity to the 
t Selector Index. ^ ^\ , ' \ * ' ' ' ^ 

The purppse of the present/^ffort w^s to design and develop a battery .of perpeptual and psychomotor . ' 
^ " .measures suitable for use' with the test equipment already- acqfiirecl by the Personnel Research Division. 

basing these measures, in pa^, oh the results of the University of Alabama'Study. A prime consideration in- 
\ ^ ^ the design of this hatt<?r> was the minimization of literacy^ rCquitements in an effort to assure greater . 

opportunity for predictive validity unique to that achievable Witli paper-and-pericil tests. Therefore, it was ' 
_ . ^ not considered neces^ai^- or dcsitabje to exactly replicate the ^measures used in the Uniyersit>^of Alabama ^ * 
, • I sti^dyv which used both letters and digits.as sUmuli. but rather to use the basic concepts developed in that . ^ 
study jis a guide in the forrnulanon of new measures. ' < - y* ? * 

^ ^ \ ' ^ , IK MTTFRY DESIGN A^p IMPLEMENTATION • ^ 

' *; ^. A coniract was establisl^ed with BloTt^chnt?logy^"Incorp6ratcd.' of Falk Chureh! Vji^inik for th^. 

/.design.of U)e test battery . the progriimifiing of the PDP,8/U minicomputw for the ifd/^inis'tratidn of the * 
» , battery', ^ind for rctpiiTcd inoclifications and additions t6 the existing tcfst §^stem. Those njodifiications " .' 

' included the fcrfyricatioh J^nll ki^tallation'oF-fiew s'ubject.rcsponse panels containm^the switdies and {)utfons ' 
> ' • which ttre subject would use' In responding to test^tinuih und tlie\il|.eratron ,of the test adminislMrtor's \ 
' station to allow forimprovedjiionitonrig of the su'bjects'-actions. ' , ' ' . , \ 

' ^ ^ Tl^<^ test adijiinis.trator's ^afion and one of the/tw.6 sQbject consoles are shcywn in Figures 1 and' 2, 
^ respectively The subject's" response. panel and display ^creeii^lfslipWirig a typical display) are depicted? in 
Fjgiire \ The tw'6 subject resportsc * panels are identical and a sCretn is provided between the subject 
, consoles to prQvent^obscWation of one subject by the other. A diagram of llie te3ting system components - . • 
showuttl: the relaUonshij^amongthc various devices , is given in Figiif^ ^ ' * ^ 

; ' \ ^'^9 'computer program fpr the atJ/iiinjstratioiT of.the test battery ^provides fo; simultaneous'^testing of 
" . . two\ubjects I:acl\ sTibject can proceed througli attest independent of the actions- df'tlie' other subject, r 
' ^ ^ howcv\r>if is necessary to^have bothsubjectS'Start each test simultaneously. This restriction is necessitated ' 
^ .hyythc use of a single cartridge tape'playcp, cgntfolled by .the coiwpiiter. which used to give the.iubhjots 
• • - their instrrt^ions itt the stnrt of each tr'st. '^'^ ^ * . * . ' • • /sr ' ' ' 
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HiTiire 3, Subjects* response ppnel and display screen. 
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Scoring and st^Jfage uf all subject resp^scsNue handled entirely by the computer. Printouts of the 
subjects** scores arc given at the cnt} of each test alohft with a, punched paper tape containing the subjects* 
s^cores for each item in the test, Tlii§ papei* tape isjftter useij to transfer the subjects' scores to magnetic 
tape, allowing direct compatibility with the larger uompu^er system used for data analysis, and thii^avoids 
thc^necessity for keypunching of data - a, process that is tti^ic -consuming and often introduco^Y^ors into 



HiTlhrta^ikUiiraiJgli ( 
Acting imder^' 



;0ijgii operatorj^nor^ 

Acting iindcr^c guidelines set out m tlie contract to thehiieasures to be included ifi tTiS^atteryT 
the contractor ^lesigned and programmed a battery consisting of se vsn tests. Tliese tests, in the order in 
whitb they are given in the battery, are described in the following sectioh, along with a brief descrifftiorl of 
the papef-and-pencil tests administered to the subjects for'te fere nee purposfe 



; ^ , III. TEST DjESC(]LlPTIONS^ " 

Psychomotor/Perceptual Battery 

Test 1. Kinesthetic' Manor}' - requires that tli6 subject letirn a sequence of switcl^nanipulations W 
' then repeat tliose manipulations wliilc weanng opaque goggles. The subject is ^iown fodr geometric figu\cs 
'^ananged ii? a horizontal line "Across the screen. The .Subject is instructed to pull down the toggle switch tlmt 
IS ^associated wHh each of the figures, in the order \ti which they appear on the screen (left to right). Befon 
initiating the switch pi/Uing and after iompletion of the response, the subject! is required to Iceep twc 
'»humc" l^eys pressed down. These are the dark keys shown in (Figure 2) the lower-right and -left corners.of ^ 
the response papel. Release of one of these buttons, when the subject initiate vliis response^ causes. the 
screen to be erased so that he cannot use it for ifcference while performing the task. Thp subject recejves, 
^yelve learning tnaJs jn which the order of the figures across the^scfeen is always the sam^, and in which a 
Jbcll tone accompanies the onset of the stimul'us. After completion of these lejiming trials, the Subject is 
instructed to.put 'on a pair of opaque goggles so/that he is no lon^r able \q pee tlie response panel. After he 
\ds> done so, he is told to tepcnTthe switch acjrivation sequence every time he hears the bell tone. Twelve 
'trials are gwn m this condition. The measure^ obtained arc (1) Correct Answers* - the number oT times he 
correctly completes the switch activation sequence while wearing' the goggled, and (2) Response Time, 
which is the time required for ^he completion of eaCii of the blind trials measured froin re lease of one of 
the "Ftoiuc*' buttons to completion of the activation sequence. ' ^ ' ! \ 

Test-^^S-teptnal Speed - presents the subject with Ifour geometric figures arrayed across the scxeert 
as in Test i. However^ m'this test the orde/ing of,tlie figures across the^^edn is^quasi-random.so that no 
presentation is identical tu the preceediug^bne. Tlie subject is given'two praMi^^tnals follQwed by twenty 
scored trials. ln,4dditioilf to the Gorre,ct /A(iswe,rs and Response Time^measures described for Te^t 1, a 
measure called PercepUon Imc is also' ofetamed. Jliisjs tlie length of time that ti,ic subject studies the 
display bcRire mitiatiiig^liis response, i^easured frQiu onset of thcr'stiniuhis presentation to relelrsi? of one of 
the ''home'' kpys. ' ^^^^^''"'^^^-^^^ ^ * ' ' 

Test Ij^erfonmice Under Stree t Is very similar to Test 2. except that some of .the figures in 'the 
stiimilus are shddcd. The jubject is mslructed to pull down the toggle svlfitcli associated wi^tli unshadbd 
figures, as he did iii Test 2..ind to push'up the toggle s^vitch, associated with Shaded figures. To ipcrcasc the 
^^subjcd's strc*^ level, an audni inpc recording of compressed tower-tb-aircr\ft coiiiniunicatio^is. is played 
during the test. No responses, to these messages are required of the subject, a\)d he ly instructed«to^ign/)rc 
them as nuich as he can. Two pr«actice trials are given followed by twenty \ipored trials. The measures 
obtained are the same as in Test 2. / \ ^ . 

Test 4. Associative Learning i uses the keyboard loca.ted id the centct of the panel. The. subject is 
, shown !>onie of the figures on the keyboard paired with "stick llgUrc*' drawingiof comiT\on objects j[i.c.. 
table, man. board, etc.) or novel geometric figures, and is instructed 'to learn the pairing, i'ach pair of 



^Complete ticscmn^is of the test procedures UKludm^ inbtrvietmn to thc^ sub^cets. computer upcratitm, tost .ul 
tniiu5tr.itur><!t?1ums^d^ of .ill stimuli used in each t^est .ir^; conUincd \\\ Appendix A- ' ' 



figures IS showT;i lu the subject three times. Dunng Part I of tlus test the pairs of figures are displayed for 
Vkk) seconds per' presentation during the learning tnals. After being given th6 learning triSfs, the subject is 
then shown cdcli^otthc ^tiuiuliis figures one at a time and is instructed to press the keyboard button figure 
that was paired with^the figure un the bcreeii. One recall t^nal given for each of the'eiglU stimulusTigutes 
usecl. ^ ^ * . r ' ^ r * ^ ' ' ' . ' 

Part 2 of the fest is identical to Part 4 , except that the presentation tune of the^paiiFs of figures iilthe 
learning phase is changed to ^one/half second, biglu.new stimujus figures are used aiTdr-^aSin part 1/ 
twenty -four learning tnals are followed b> eligfit recaH tnals. The r^Qdsures obtained from both paltsof this 
test are Correct Answers, s^liich is the numbpr of tunes the subject ftsponds to the recall presenUhoi] 
the correct key b()ard figure, c » ' • ; - I ' , ' ' -7"'^'^"'^^ 

71*5/ 5. Mvmon ( ImmediaU: [Dch} cd} involves botli.imnle^iate and short-tenp memory of symbols 
under cuntinuously Jiapging storage state. The liiimediate me^ry* test consists of a^continuous random, 
senes of prescMitations of one of the nine -geometn*^ keyboard figures. ThC'Subjcct is instructed to depress 
the appropriate keyboard button for the figure \yhich appeared two figures back when the third figure 
appears oj^.thc display. Each time"a hew figure appears^ the subject is to press the^ap^jropriate button for 
Yigure wluch appeared two back. Lach of the mne figufes on ffie keyboaf;rd is presented threejimes, in a 
quasi random order, requiring a total of 25 res ponscs7-,tfr t he jm n15thft^cjrnc ni or y t e's t (Part 1) the figures are 
dispia>cd Jo^jLtwo second stimulus duration with. a, two second mtersignartnt^jjval. Before the test be^nSv 
th< subj^lHis given five practice presentations, requiring three jesponses. 

The delayed memory portion oi" the te&t (Part 2) has an inters igrtal interval of five sec on d^FSr both 
parts, the sc»re.(Correct Answers) is tlie number ofcorrect responses. *, ^' , ^ \^ 

* Test f). Concept I kntification rcquircs^Vhat the subject identify the common elemenf in,^ series of 
gcomctnl'tjguresv Bbth' positive and negative instances of the concept (presence or absence of a right angle, 
oi presepce of foijr or Ave sides) are displayed aii ci^iual number of timcjs. The concept to be used for any 
.•particular subject! is ^dUejrnnned by the computer chosing randomly from among Jt he four concepts 
available. . \ " ' ' / , . 

Tlie subjcot is initially infoimed that sdltiie ot the figures he will see m the screen are alike jn a certain 
v^ay that th'cy ha\e sonw property or feature in Juninion. The subje^it is instructed to press the ri^it4iand 
"^honie" key 'when thc^ figure on the screen has the-certain'thing that makes it like the others, and to press 
the left-hand home k<;y if the/figurc on the screen does nol possess the certi^n property which makes it like 
the others. Attcr^ pressing cither button^ the subject receivtjs feedback regarding the correctness of his 
choice in the foim of a check mark' on the screen for a ct^rregt response ^nd an "Xr for an incorrect 
response. An '*X" also occurs after 'five seconds if no response is-itiaJcby the subject. Tlie presentation of 
the next .figure /olknvk approximately one second after* the display of the feedback information*. No 
practice tnals are'givert, and the subject receives ^8 trials fpr .^core. The me'asufc obtained (Correct 
Answers) 1s the nnnibc A uf tunes the subject correctly, .identifies* tlje prcsehcc or absence of the selected 
property. \ ^ ' ' ^ . 

Jest 7 Pctformaiic^ Ufkkr Divided Attention, involves the 'iftrXprmance of two 'Compensatory 
,track'uig, tasks at the samc\ime. tJsing the hand^controllcr located to the right of the response panel, the 
subjcct-trics to keep a ^liorKhOri/ontal line as-tflosc to the center of the screen as^he can. Tlie line is moved 
either up or dAvvn away froli the' center, by a forcing f^inction. At the same time the subject^i^^required to 
use the hajul-ci/titroller to tie left of the response panel to track the null point between ^wo iones (Morse 
"A" and ''N").* The. null pj^iht is moved by a^econc) forcing function so -that the*subject must make 
continuous adjustments tosJiy at tfie null point. J * ^ 

Practice trials ^ire giveil on the tasks botlh singly and together before the fotir hniinute tnafs for score" 
begin, Tlie mcas^ires obtained, are the suni1iie<l absolute displacements of the two hand-controllers from the 
.target points fur each niinuteiof the test. For the visual tracking l;^sk these measurements would be in terms 
" of addressable scope units; (opproxiinatety .01 hich) and foP the ' aCidi*tracking task Jhe unit of 



measurement is tlie chgital analog 



|\og'of the hand-ct)ntr6UCr voltage. 



Paper-and-Pendl iteference Measures ' ' • ' ' . 

• &Vfl/t* RuuJing ' IS a test t>r iha subject*s ability 'to read scales, -dials and meters. There are a v^exy of' 
sodjes with various points yiUicat'ed on them by numbered arrows. The subject is to estimate the nuWrical 
value indicated l}> each aVrow. Tliere are four sample, items, and 24 scored items, divided intoNlwo ^ 
separately timed sections. , - ^ ' " * 1 * V 

'* ' " ' ' ^ ' ^ * \ 

'Utter Sets ~ has iteitis which coiitum five groups of letters with fdur IcttefsiFTeach gimp. Four of 

the groups of let'ters are alike in some way. The.subject isio fin^l rufe that makqs the four.groups alike. 

The fifth group is different frum*thc others and will nut fit the^rule*. Helndicates his knowledge of the rOle 

b> selecting the groxjp-that does nut fit.'The subject i^,given two sample items.and 30 scored i^ivs,. divided 

* into two separately timed sections. ' '5 ^ , 

Tool Functions - contains questions about the use* ofMoolsNjn ^ch of the tpn items, ^a>tool is < 
depicted and five statements ate given concerriuig tbe^use br-typc j)f1he tool. The subject must select the^ 
L^taternent that best fits fhe illustrafion. ' / * ' ' . '» " 

llectrical Infortnation - is a test of the subject's Icnowledge of electricity and eieyrical de'vices 
contains* ten items which cover^a* variety of electrical principles and applications.' / ./ • • 

. * MccfianicalP?iJiciples - LQantains ten items covering michanical principles and devices, such as geag 
and pulleys. . ^ ' / ' ' . , ' , * r f 

iiork Kno\Jcdge - is a test of how well the subject understands words. Each of.lhe ten items consists 
of^an underlined word followed b\ five choices. The subject is to decide \^ich one of t<;ie fiye choices most 
tKacly marches the, meaning of tkeUiiderlined word. ^ ^ " , ' i. . 

M^rd Qrou0ng - consists of ten items eacii containing fjve wprds. The,subject's t^sk is to select thQ 
word that does not belong with the o1ther5. • > " 

. ' Verbal Analogies - is a test of the subject's ability tg deternnine the relationships between words. In 
these 'ten itgnfi^ the subject \% given one relationship and part of ^nothcr. The subject's task js to select from 
.among the five glioiccs the one that best completes a. relationship similar to the'Pfrst„o^e (i.e.. Hoof is fo 
cow a$ paw is to X> ). ' ' v ^ , , ' ^ ^ 

. Block Cowi^ing - is a test of the subject's abjlity to "see into'' 'a 3;dimensioYia1 pile of blocks and 
detennine how many pieces are toudied by certain nu/nbercd blocks. There are two sample items followed 
by 80 scored items divided into two separately timed sections. ' ' / 

^ Point Distance - is a test of the subject's, ai)ility to compare smalf distances quickly. Eaeh gi;9blem ^ 
has a central point surroiindefd by son\e lines ari'd circles, among which ^here is a dpt marked "a" and a'dot 
marked ;'b." Tlie subject is to decide which of the two lettered dots is nearer to the central point .^TJjererj^je 
two. sanipje items. The te^t js divided into two sej)arafely tinned sections with 30 it^ms in each secfion. 

Llectrical Maze - is a test of the ^ubject^abilit^^f lorthyuse a cpfrect path -from amo^gfive chojces^. 
For each itooji there is a diagram wliich consists bf a faf^e circle at^lie top of the picture and five lettered 
boxes- at> the bottom. In eadi box there is dot marked "S" and jrdot marked "F/^'Line^lead from these 
points JO the othd'r boxes and to the urcle, with dots indicating conneciions between Jines.^The subject 
must choose' the box which has; a connection from the "S" tluoiigliNllie cijele and b'ajjjc to the "F^ iij the 
same box. Only, one of tfic five 'boxes in each item will meet this co^idition. There S^rc Ihree examples and 
^\sixteenscoreyd itcmsi ^ ' * \ ^ * * . 

' ' Pattern Detail i^^Acsi of the subject*s abihty to rcmcijil3C^r.patt'ems,which'have bcq^ made by^^ 
arran^ig straight Imcs in sovoral ways'. The subject is given five mirii^to s'tudy a page/Coh|afeinfttl 5 of 
' thcic patterns. The suBjcct is then given fifteen items in which he must identify which of riv<? alte'^tivcs 
had been presented on the study page. ^ * . .1 

RotateJ Blocks - presents" the subje;ct with a reference block and requires that- he decide whidi of^ 
five othar*blocks is the same as the reference block, were it rot^ated in 3-dimensional space. Tliere are'foiir' 
sample proble^'ns and 10 se^ re dvi terns. ^ , " * ' * 

TooU'~ IS a test about t^)ols and'thow they^arc^ useij. [lach of the ton items has a pictii*t; of a tooljind 
four other objects. The subjea nuis^t decide^which l)f the four bbjects goes wuh the pictured ^ool. ' 



Fi^tre Afialogics is a <est uf how well the subject can disco vei; logical relationships. The subject is 
*giv6il two fig\|res whith have a certain relationship to each other. Then a third ftfture is given which.has that 
same relationship to one of five alternative, figures. The subjecV*s task is to ^lect that figure from the 
altemdl^es which beiirs the sjimQ relaf^onship to the smgle figure that the two origmal figures b§ar to each 
other. There are (WQ-sample items and ten sfor^d Items. ' . * <^ - ,f 

Hidden Figures - is a test of the subjects ability to see a simj^figiwilina^ drawin^.^At the 
top of each page ^o. Ove ftgures, belos^ these are some nurnber^ d/awingsTrKTsiibJect is ta^ptermine 
whichletteitidifigure iscon^ned in eacl? j>fiheVKnnber^ '1 ' 

, An&tver Sheet MarkSfg - is attest of how fast^^nd how accurately the sub^ett can mark answers. The 
questions in this test ap[>saivas,pait%,of Tiumbers. Eacli pair stands^ for one s^acc on the answer sheet. The 
first number is the number of the question and the second is the number of thespace^to blacken for that 
question. There ate two separately titi^ed section^ th'is/tpst, each c&nta'ining 75 iteins/ , ^ . ^ 

Tgble Reading t is.a test of iht subject's ability to read tables quickjy Juid accurately, TKe items' irx 
this te^t consist ofj5airs*of nuriibei^ which correspond to riumb^ers appearingoii the abcissaand ord;ndte of 
a large tabk. The subject s' task b>io find the entry in the table at the intersection' of the loyi an(J column 
designated by the pair of nuirib^rs. There are five practice prqhlems and 43'scQred uems in this tfsL . 

Large Tappin^^ re^uires^ that the subject place three pencil dots inside^a large number of* circles 
arrayed regujarly across the page. Tlie score is the number of circles miyhich the subject places the thr'^e 
dots dunng the UmelHTVt.' ' ^- * , *, » 

^ " Trace Tappirig II cor^ists of small numbered circles connected l)y. an irregular line. The subject is to 
place one dot in e^ch circle, as quickly as he can. startihg^with the circle nijmberpd one and proceeding 
al^ttg the irrcgtilar line. The^fcore is the number of circles in which the^i|bject places a'dott 

Discrimination-Reaction - is a test of speed of reac|iv)n to. a signal, The signal is an arrangement of a* 
bfack^aijd white, circle within a box. The'subject's task fi to pl^ce a check mark on one of four lines to 
indicate the refationship of the wlute circle to the blaclCcrcle. There are eight practice problems 5md 100 
scored items on the tesf. ' • 



^ ; IV. SUBJECT TESTING 

^A^ot'al of 380 subjects was drawn Jfom the 3701 Personnel Processing Squ.adron,.Lacklarid Air Force 
Base, Texas, from among personnel a^vaiting assignment or technical training course openings after* 
tumplction of basic training. A maximum of^sixtcen subjects was assigned for testing each day, witl) half 
receiving the psy trnjiii^r/perceptual l?attery in the morning while the otheV half took the paper:and'pencil 
reference battery. 4n afternoon the two groups were switched so that eveoy subject tooVbotli the 
paper-and-pencil and ^ psychomotor/perceptual batteries. The ^ |wper-and-pcncil battery ' required 
approximately, four hours for completion, while^the psy chomdtor/perceptual battery took approximately 
75 minutbs per pjJir of siibjctts. Data on 75 subjects wtfte discarded due to incompl(jffe test results leaving' 
305 subjects *f6f whom complete , test data was available on both tl\e ^ paper-and-pencil and 
^psychomotor/pcrccf^tual batteries." \ ' , = ^ 

> ^ ^ • ' , r 

. , v. DATA ANALYSIS ^ . .5, 

The test results were analyzed to determine the psychometric characteristics of the "b^^^ery and to 
compare the pcrfomiance of **high'' and "low/* ability subjects (as defined by perfornmace on the Argied 
Forces Qualification. Test). * " ^ • . ' ' 

Retiability estim'ates ^ot the tesjsjn tlie ' battery, ^e re determinal using the Ku^d^^r^kichardson 
Formula 2D (KR-20).'\vhere appropriate ,^and an jjtld-cviJn \split half procedure, wihi* correction^for tesf 
length, where the KR-20y.was n^)t applicable. These, rcliamlity estimates, aleng with the method of 
i^omj^utation, arc giv^en in Tabid 1 . ' ' \\ ' . ^* , " 

* ' V . - 



• "Table I. Reliability estirpaties ' 
' Tor Te§ts Contained iri the 
Psychortiotor/Perceptual Battery 



6 



Test 



Reliability 



"1 -CCjrrcct 'Answer? 

1 -iRje^pon&f Tin;\e " 

2 - Correct Answers, 

2 -'PerceptibnTime' 
Z.-'ResJropse Time 

Cfitrrdct Answers 

3 - Perccptioli Time 
-3 - Response Time -fe' 

4 - Part V 
n ^ Part 2 ' 

5 - Parts 1 + 2 ^ 
"^6 - Correct Answers 
7 - Line Error 
1 - Tone Error - 



-.93* , 
, .83**^ 
\84*- 
-.86** 
-.94** 
. .92* 
.88** 
.93** 
,64* 
^ .19* 
.93* 
' .81* 
. .95** 
'.79** 



;'RcUiibility estimates ttbtaincd from 
Kuder- Richardson Formula 20. " - . * 

''*Rj:hal7iUty esriniatel>obtamcd f?om 
correlation of odd jyid even items and cor- 
' .rectcd by Fhnagaxr formula (Gronbach, 19?1). 



Two fector analyses, with varimax rotation, Were pcrfarmcd. The firs-t factor analysis was perforrrtcd ^ 
on^ the rjcsujts of the* ps> cliomutor/percaptual battery^alonC, Sad tlif second analysis was performed on tl^^ 
combined, paper-and'panal hiCerencc. battery and psychomotor/^crcc^tual battery rcsaFts. The. factor 
analysis of the psy cliomotOr/perceptual battery alone resuHcd in-,thc i^cntificatioD of seven factors whi.ch 
together accounted for 687(' of the variance of th'e 'battery. The rotated factors along with the loadings of 
t^jc $ianables whiclv defined the facto;s are' gj^v^ri in Tabic 2. Factor loadings less than .3 are noUisted and 
were nut,6onsidere^ m the mterpr^^tation of thef factors. In bofli analyses, factor,e\traction w,5§ tehftinatcd 
w lien Oi(ieigcnvaluife bee atne less than 1^. * / 

^ -UiG^seVond ^ctor analysis, whitHi exan]ipcd the'conibmed batteries, resulted in the ideqtifi^ ition o 
eleven fti^turs, Tlic eleven factors d^^Couht^Ju kx^^Ott of the variance in the battery;, and are listed in Table 
3, As in the Gfs\ analysis, fac|or4oadings of les^ thar; .3 were ignored. ' , / 

. ^ , Part' of thcv objec^tijie of this study wa's ,thc identifipdtion of tcsti which could be us id with' 
disadvantaged ur.culturaHy depjrivijj personnel* who txp\caH-y score significantly lower tthan the majority 
gro^p iiiembg.rs on; the , umvcntiOnal^ armed ,foii;es s(;recnm*g iristri!hnents. There fore ^ an analysis was 
pi^rfornied t.o detenrnjic tiie degree .to- which these Lomparatiyciy "l\igh" aird"*Mow'' abil/ty,groups differed 
in tlien stores on" the psyJiomotorJ'perteptuai battery .-This was achieved^ by dividing the total samplb^ into 
jlhrcc'gfoups with approximately Ihe' same numbdr af subjects in eacl) group, based'upon their score ori the 
Arme.d Forces Qualification test(AFQT). This resulted in a *'low'^abiHty group of 97 subjects wiih scores 

'of less lhan 54 ^un the AfOT. a middlegrouptof 104 subjects witfi scores betweeni54 and73; and J **high" 
ability gtoup/6f 104 snbjcct^Avith scores greate'r Ijjan 73. ' ^ * '"^'^ ' 

^ Means and stifndard d(;viations for the "high" and , "low'' ^ability \eroups were, obtaih(fd and** 
Lompansons made for all vanablcs in the psychon\otcrr/f)orceptual battery .,P(M^vCompariSon purposes, the 
v^uiablcs from tli.c p^pt^r-and-pcuLii reference battery wc(t also irici,uded. Tlie mc^fi, standard deviations'^ 

^ and Z't^st statistic for each comparison are given in Table 4. , ; ^ 
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ERIC 



Tabjh^X^'kokiQd Factors, Q^chomotor/Perceptual Bajtery 



Varl 



Factor 
Loading 



Variable 



, Factor 
^Loading 



FafctQjr ! (Visual Tracking) 

--^Test 7 Performance Undoj - 
Divided At tension- Line ^ \^ 
Erro/ Minute; 2 
Test 7cPeyfonnance Under* ' 

DWde(|>Atter>lion-Line * ' 
; Elfrdr Minute > ^ . ^ ^ 
Test 7 Ppjformanfce Under Divided 

Att^^nlion-Line Error Minute 1 
TTest 7 l4rforrfiance Under ^ ^ . 
* DmdeaMiention-Line 
' AEr?or|MinutS'S..; V"^'--- 

' j Factor^HI (FigUral ^lemory) 

J^sji i. MemoPfr'(Delaypd) Part 2/ 

Jeii 5, Memo]y^(lmmcdiate) 

'Tart 1 • . •* 

^est 3, Pe'rlormanceUruiet^^ *^ 

/"Suess-CorrccMnswers , 

Test 2,'PerceptuarSpeed- 
"Respohsft Time • - . 

Test ], Kinesthetic Memory- ' ' ^ ^ 
Correct Answers „ , , 

Test 2. Perdeptud Speed- 
Perception Tiirie • ^ 

- ^ * Factor. V (Associative Speed) 

^Test4. Associative Leajnifig 
. Pari 1 > ' 
Test^l . Kinesthetic Memory- 
. ' Response Time.- 
Test 4. Associative Learning * 

Parti '\ . > 
Test (J^oncept Identification- 

CorroSbj^swers 
Test ^. P^i^c^jA^^ Sj>eed- 
Perception Tmie 



„%actor n (AuSftory tracking) 



.93 ' 
-.89 ^ 

'!^9 . 

.51 
'-.41 
.. -36 
•»-.36 

-.69- 
■ ..68 
,-.54' 

' .32. 



Test 7 Performance Under V 

Divide^! Attenticm-Tone 
.€rrpr'Minu^(5 2 ; 
Te^-7 Performance. Under 

Divided Attention-Tone 

Error Minute 3 
Test 7 Perfonnme Under Divided • 

A,ttentio9-Tone Error Minute 4 
Test J P'ertormande Under - 
' . DiVided Attention-Tone 

Error.Minute 1 . ' ' 

Fact or IV (Position Memory) 

♦.^Test 2, Perceptual Speed- 
' Correct Answers 
Tes^ 1^, Kinesthetic Memory- 
(^orrect Answers 

Factor Vl (Motor Speed) 



Test 3, Performance, Under 
Stress-Response Timev 

Test 2, Pe rcep'tual Speed- 
Response Time 

• Factor VII (Perceptual Speed) 

Test 3, Berformance Unde; 

, Stress-Perception-time, 
Test 2. Perceptual Speed- 

"Perception Time \» / 



.83 

. .82' 
^82- 

*.84 
.63 

.90 
.71 

.90 

\70 




Tabic 3t 'Rotated Ractors, Combined Psychomotor/PerceptUal 
' aiid Reference Paper-and-Pencil Etetterieait • 



Variable 



Factor 
Loading 



Variable 
. %- 



FactDr 
Loading 



Factor \ (Verbal) 

Word Knowledge* 
Vfert>al Af^alogies 

Word Groopwg . . , ' 

Letter Sets ^ ^ 
Scale Reading' 
Electrical Information 
Table Reading .'h 
Mechanical Principles 
Figure Analogies 
Test 6, Co/Kept 'ident if ication-CorreQt Answeii 
Block Counting ' ^ 

-Factor III (Visual Tracking) 

Test 7, Perform^ance Under 

Divideti Attention-Line 

Error, Minute 2 * . 

Test 7, Performance Under 

Divided Attention^Line 
' Error, Minute 3 * 
Test 7, Perforpnance Under 

Divided Attention-Line ' 

Error, Minute' 1 
Test 7, Performance Under , 

Divided Attention-Line ^' 

Error, Minute 4 



Factor V (Auditory Tracking) 

T«t 7, Performance Under Divided 

Attention-Tone Error, Minute 2 
Test 7, PerforfTiance Under Divided 
, Attention-Tone Error, Minute 3 
Test* 7, Performance Under D4Vided 

Attention-TQne Error, Minute 1 
Test 7, Performance Under Divided - 

Attention-tone Error, MirJute 4 

Factol' VII (Associative Speed) 

Test 4, Associative Learning Part 1 

Test 1, Kinesthetic Memory- ^ 

Response Time 
test 4, Assopiative Learning Part' 2 

Factor IX^Mafujal Dexterity I) 

Answer Sheet Markings, Wrongs 
Answer Sheet Mark i n gs, R i gh ts , 
T(^t 2, Perceptual Speed* ^ 
Correct Answers 



Factor II (Spatial Relations) 



' -.8\ 


Hidden Figures 


-.76 


Pattern Detail' , 


-73* 


(Figure Analogies 


-.56 


Rotated Blocks 


-.55 


Electrical Maze 


.-.45 


Block Counting 


-,40 


Point Distance ' ' ^ 


' -.40 • 


Letter Sets 


-.39> 


Scale Beading < 


-.35 


Mechanical Prin'eiptes 


-z35- . 


• 



.89 



.81 
81 
.81 
.79 

-.60 

.55 
-.48 



Factor IV (Flgural Memory) 

Tes; 5, Meriiary Part 1 (Immediate) * 
Test 5, Memory Pa« 2 (.Delayed)** 
T^t 1 , Kinesthl^tic MemoiV'CorreQt Answers 
Tfisx*2, Performance Under Stress* ' 

fcorrect Answers 
'DiscriminAion«Reaction , - 
Answer .Sfiee^ Marking, Rights ' ^ 

T^bte Reading ' , * 

Test^, Perceptual SQ^ed-ReSponse Time' ' 
Test 2, Perceptual Speed-Correct Answers ' 
Blocl< Countinig ^ 
^ Point'pis.tance 

Test 2, Perceptual Speed«Perception Time 
Letter Sets 

Factor VI (MechaniciO 

Tools ^ , 

Tool Functions ' « 

Electrical Information 

Mechanical Principles 

Electcical Maze 



^ Factor VIII (Motor Speed) 

Test 3, 'Performance Under ' } 
Stress-Rfesppnse Time [ 

Test 2, Perceptual Speed- 
Response Time 

Facitor X (Mamial Dexttrity II) 



86 Uarge Tapping' 

-.3,9 Trace Tapping II 

Answer Sheet .Marking, Rights 
—,35 Discrimination»Reaction 
Table Readinn 
Factor XI (Perceptyal Speed) \ - • > 



^3 

.58 ' 
.50 
.42 
.37 
37 
.33 
.31 



.'74\ 

.71* 

56 

.50 

ii 

-.46 
.44 

3r 

.36 
-•.35 
.31 



-.75 
-.74 
-.62 
.55 
.31 



.85 
.65 



-.78' 
-.71 * 
-.42 
-.33 
■:33 • 



Test 3, Performance Under Divided 

Attention -Perception Time 
— ' tt'^ 



Test 2, Perceptual Speed-Pe^rception Time .72 • 

.84 * Test 6, Concept Identification-Correct Answers -.33^ 



Table 4^ Comfiarison of Total. Upper and Lower Groups, on /«1 ^^easures 









T'0ta4 Upper Lower- V 
' ' (N*=305^^ (N=104) . - (N=97) , . 


Test 





Mean SO ' Mean SO .Mean SO « ^ z 



Paper-and-Pencil Reference t . 

1. Scale Reading 
Z. Letter Sets 
3 Tool Functions 

4. Electrical Information 

5. Mechanical Principles 

6. Word Knowledge 

7. Word Grouping . ,^ 

8. Vertjal Analogies * * 

9. Block Counting 

10. Point Distance 

1 1 . Electncol Maze 
\2 'Panern Detail 

13 Rotated Blocks . ^ ^ 

14 ToofS 

15. Figure Analogies 

16 Hid^jeh Figures 

17. Answer Sheet Ma^rkmg* (Rights) 

18. Answer Sheet Marking (Wrongs) 

19. Table Reading 

20. Large Tapping ' ' ' 

21 . ,Trace Tapping II 

32 Discnmination^eaction . 

Psychorriotor/PerceptuaH Sattefy 

• Correct Answers 
" Response Time. 

- Correct AnsWers. 
■ Perception Time 

- Response Tjnrre 

- Correct Answers 

- Perception Tirae 

- Response Time 

- Part 1 , ^ \ ' 
-^art2- ' 

- Pact 1 ' ' ' . 
-.Part 2 

- Correct Answers * 
-^Line Erfor 1 . ■ ^ 

- Line Error 2 

- Line Error 3 

- Line E^i^or «l* - 

- Torrfe "Error 1 ' , . 

- Vone^Error 2 . s 
Tone. Error 3 

- Tone Error-4 




8.95 


5.39 


12.25 


^.44 


15.38 


^39 


17.99 


4.75 


'•5.63 


. 2.20 . 


6Jl8. 


2J21 


5.24 


^ 2\6l 


5^96 


1.89 


6.18 




7.29 


2 '12 


6.58 


^ 2.55 * 


7.97 • V 


2 07 


5.89 


2.27 

* 


7.27 ' 


1.93- 


5.81 


2.42 


6.92 


, 2.30' 


24.36 


12.28 


30^6 


11.52 


21.72 


10.96 


25.79 


J9.76 


4.68 


3.85 


6.11 


' 4.05 


5.59 


3.58 




(^3.49 


4.76 


' 2.37 


5r.S(0' «• 


2.49 


.5.93 


■ 2.16 


6.18 


2.12 


5.74 


2.54 


7.11 


' ^.20 


■ 2.89* 


2.29 


3.)8 


245 


90.03 


2098 


94.26 * 


20 8b 


1.5^ ' 


6.71 


1.29 


5.67 


18.21 


7.46 ' 


'$r.37 


7.04 


74.18. 


17.64 


' 74.79 • 


17.01 


107.39 


20.37 < 


.109.32 


.18.32 


72 44 . 


120.83 


77.19 


19.81 



12.17 
253.68 
- .14.40 
* 218.18 
172.21 
. 6v06 
318B8 
220.01 
3.52 
. 1 .96 
12.77 
16.06 
28.98, 
59i§7. ' 
59 7g. ■ 
^5929! * 
5819. 
2244, 
2158. 
2173. ' 
2138. 



07^4 
'60.33 
4.48 
74.52 
43^19 
5.78 
117.91 
■ 99.39 
2.04 
.1/22 
5,77 
7.36 
7.16 
2190. 
2122. >. 
2056. 
,2059. • 
782. 
824'. 
843. 
827. 
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14. r3 
i4>1 .44 
•15.1$ 1 
194.73 
168.21 
6.92 
304.24 
210.43 
3.98 
2.0a 
14\45 * 
18.32 
31.04 
5.635 ' 
5678. 
58^3. . 
^558*?. 

083. * 
.1906. . 
2077.* 
1954. 



6.85 
59.27 , 

3se 

48.47 
44.87 
6.22 
85.44 
51.52 
1'.97 
1.16'' 
; 5.81 
^2 
"7.2-1 
.1723. 
'1^66. 
1991. 
1938. 
*702! ; 

654T . 
. 785. 
73Q. 



. 5.62 
13.22 
' 4.87 

4.53 ^ » 
- 5.1C^. 
4.94 
4.67 
4.44 
1955 
18.30 . 

3.41 
.4.52 
* 3.77 
* 5\4*4- 
4.41 
2.43 
87.05 
^2.28 
J 5.49 
73.01 
105.30^ 
69.15L 



1142 ' 
25741 
, .13.07 
229.31 
' 173.51. 
4.98 
328.^3 
219.12 
3.1*6 
1.79 
12.12 
15.05' 
26.80 
'65?0.' 
:^6254. ' 
jBD56. 
' 6015." 
2270.^ ' 
.2297.. 
2109. 
. 2±26. 



3 79 
» 5.29 
* 2.05 
• '1.95 
2.17 
^ 2.38 ^ 
2.07 
2,14 
11.45 
1151 c 
3.46 
3.88 
.2.18 
2.09 
" 2.47 
2.15 
'22 06 . 
.9.98 
7.17 
19J6 
23.36' 
21.59; 



7.22 
60.89 

* 5.01 
91.93 
45.1 1 

' . 5.0,2 
116.9Q 
58.47 ' 
.•■ 1.99 
• 1.19' 

, 6.19 
^ 7.91 
,'6.25 
2635. 
2526.' . 
2330. 
2261. 

• 771. 
804, 

7;2i. • 

>8'05. . 



10.07'** 
671'** 
4.38*** 
5.29*** 

'7.31^** 
9.62*** 
9.18*** 
7.92*** 
6.67*** 
4 96*»*' 
5.08*** 
375*** 
- 6.46**** 
2.48** 
8.1*4**^ 
4.14*** 
2!38** 

0. 86 
585*** 

' 0.69 
1.35 
2.^74** 

^73** 

1. ^ 

''3.36* *i 

, :j30*.f 

' 0.83 • 
.1.69 • 

1 2.91** 

176 

2,.74** 

3.1?*? 

4.46* * 
' 1.85 ' 
• J. 83 

0.53' 
^ 1.43 . 
' '179 

377** 
.' '0-29 




SULTS AND DISCUSSION / ' ' ' . 

■|\ * ' • ' * ' 

'Results of the .analyses performed on the^tests in the battery indicate that^with onlj^ one exceptign, 

they, are H^ly Reliable measures/The only "exception is Test 4 - Associative Learning. The inl^nial 

^ c^oQsistcncy of the test of associative learning under tlie one-half second learning pjcsentatiop condition . 

^ • (Test 4, Part j)js sa low as to indicate that thtf subject "were probably operating at the diailce. 16vel in , 

^ selectjing their responses. Additionally, Part j^of Test 4 shqws ratWrMdw reliabibty, indicating a need to 

consider possible 'revisions to (hat test- These may include alterations to th^ ihstiWioriS, revision of the f 

^ V no/vel figyres vyhiQh/are. paired, w'ith. the keyboard figures in th^ learning trialsT^rSBngthenin^ of the 

XVnfese;ntation intervals during the learning tri^ik. ' ' ■ . > , 

' AUhou^'^eip^ is difficult at test, the-factbr analyses of thep^ychomotor/percJptuSl tests, 
- 'bot^ wftH and without Ipe context of papqr-and-pencil measures, were perWnied in hopes of rcrughly . 

detc^nirig whether f.unction^J inter-dependencies "exist. As the results 'iiiscussed Jater, indicate, 
i ihdepe^^dence of function 'Bpes atis! tjet^S^een „sgnio*of the psyc^orpotgr/peic^ptuat tests an^ there is little 
Jn common betjyeen the .psydiornotor/pei*ceptual tests "and the pap^r-and-pencil. counterparts. 
* Demonstmtion of the ipe'rit of the' ps^chomotor/perccptual tests g^n only come with their validalioiyn ^ 
^j*. iv^iriety of technical schcjfels a study IS now'u ^> * ^ , ^ ^ . 

^ The fiictor aln^lysls^ of the perceptual/psychomptor battery by, itse)f rQVf aled ^several interesting"* 
^ ''relations between the tests in the battery. The first two faclors^obtained (after "^yarimax'rotitioji) were^ 
r "* Visual Tracking' atjd Auditory Tracking, both of wllich are contained wholly in T^t*7: Tl^'ese twpJ*actors 
seem to conlain almost all of theVvarjance associated with Test 7, as none of the eig^it variables from this 
' test have loadings above .14 oaany of the ol}\er. factory. Furthermore; these fa^ctors ajre unique tp Test 
• ' with no variable ft-om any of the ot!te'r tdsts loading*above .2 on the^ tw6 factors. ^ 

^ The third factor identified seems t^p be principally associated with some sort^ of rne'mory process. It 
has been titled Figiiral Mcmo/y , as it.has.as its principal defining variables those Jest in' \vhicK-the subject* 
must rcmerabcr.strings of^eometric figun^ m particular order. This is diffcr^t fron? Factor ly, wtiich has 
bsition MeTnl)r>, in that Factor' IV has a krgc cqrnponent dealing, with the positions of tlie 



It 



, "been* called Position MeTnl)r>, m that Factor'IV has a krgc cprriponent dealing, with the positions o^ tlie 
geometric figures qr Ihe^switches associated with them on the response panel, F^a^tdr IV might altcrhat-ety ^\ 
be called a Kinesfh^fc Nlenwry factop/ \- f • r ^ ^ \ 

Factor 'Vis'the least (jlcar of the factors. Jliere arc no variSiblcs which load highly on tTiis factor, and ^ 
^ there is i^o obrvious tunncctionsbotwceit thc^ varia{^lci whjch define' the factor OUtsid^ of the faet thaj^.they 
all ih\/blvc , tlTe ac<7uisition ""of infonnation reg^arding pairs or series of figures. For \yalit- of a^ better 
undeistanding of ifis nature, the factor lias been tentatively named Associative Speed. Factors^VI and VIL * , ^ 
a]^ relatively clear and have been namecl Motor Speed a'nd Perceptual "Speed, respectively. ' " , 

, ^ ' * \ • ^ " ' ^ - i ' 

Factortinalysis.of the comirfed c^p^elatioh matrix of "pcrccptual/psychonjbtor battery variables .and " , 

variabfes from the papct-iind-p^ndl rcfei^fice battcr>' resulted in ttic Identification" o/ the seven factors 
alread) dcscriT)cd and an additidlii^ Tour factors which \yere relatively ynique .tothe papcr-an<ll-pcneih ' 
measures., ' ' \ - \ * • V ^ * ' ' V '•*•• •■ • ^ ^* ' 

"J' ' ^ * ; • 

As |n the <;ase in almost aM fa^ctor analyses in whi^h cither word knowledge or' verbal itehi^ arc usecl^ flr .V 
Verbal Factor (F'actor 0 was identified. A Spatial ^tclation!^Fa9torj(I;actoFTI)„wlt1cti ^parentlyfnvolvcs *4' . ^- " 
, tn^? ability to dQal'withllgufes on a fairly abstract level vi*as identified. A Mcchafilical Fac^r (factor VI) was* ' * 



^apparently ly^ng in the degree of 'ftrtcness-ohhc' actions required, ^ 

hi ahnost all the factors i^ntiHccl'thcrc was no fnixing of variaDlcs/fjoin tlic two battcrifes. That is„., : 
the variables from^Uic ps^cji^motor/pcrJeptuar battery. 1oa"3eJ alrgost exclusively on thc*factoar€,a^6cititpd' 

, with that battery aijd v§ry little op. tli^ .factors 'associa^ted with theF)^peVand*-pencil baftery. Likewise, the ^ ' 
n^easurcS from the papcr/and-pcncif battery loaded primaialy on the four factors associatcd„>vit)i*that ^ 
be'ttcry and not.on the factO)vfrorn thc^psychomotor/perceptual/percp^tual battery. Thus, it jseems eV|deot 

^ tl.ilat thcrp is a large amount of variance in the psychon?otor/'perceptyal battery that Vcorppletely ijnrc|a^cd ^. 
to, the papcr-and-pencil measures. Tliis:i's cncou^ging as it indicates these T)sychomptor/pfcn:cptual tes,ts 
have the potential for making unique contributions to predictions, of success "and fWore in tcchntcaJ^ 
training cl^urses, for whateVei" it is that these tests arq measuring, ^ is unique to th^se teSts^d is not being ^ 
m'feasured by paper-and-penoil te*sts.f " ' ^ ^ ' . ~ . 'A . ' 
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The only iirea, of su^Jantial overb|Kbetwcen''ihe;two^b'atteri^^^ is in Factor IV,- Figural Memory. 
"While t.he principal defining fe^uiible^ for this n^tor come from the 4)§ycliomQtor/perc^ptual battery, several 
oX the measures Jrom the pa^^fr^jadiDencirbatterj^^ are also.fQund^to load ort this factoi,*to the exteat th^t 
approximately 1S% of the vanance iiv the .Dfscrirainalion-Reactiprr, AH$w^t Sheet M^ing^and Table 
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Readiqg te^ts is* determined 'by thiiiapter, 

r In studying the results of the'Sompaiisoris of h)ean poTformahce of tfie-^high" and^**Jo^" ability 
groups on the psythomotor/perceptuarmeasurds, one rtote.s tiiat white io^ every ihstapije.the "high"'a^bHity 
gr^Uo performed Wtter than the **lowr abiht>, grpup, these differences were generally ofTal^sser qtignityde' 
than the differences'between the'two growpl'on the paper-and-pencit measures. The^ynall differ(itices 
between mean perfonn'ance of .the groups' Judged to be **high" and "low" ability on the basis ofnlip 
tVaditional. selection m*easure (/^FQT) would indicate that these? measures are less sOsceptable to the 
influences of prior educational experiences and CTultur^l differences which. are ^ener'fey a^tepjed as 
determining; fit leas.t in part/scores'ol) traditional paper-and-penc,il measures. ^' \ \- ' ' 



\ , . "v. Vll. CONCLUSIONS AND r3ECOMM£NDATI0NS^ * . - 

' • * * ' ' ' ■ ; ^ ' * ^ ' T . / 

TJie tests contained in the p^ychortiotdr/perceptfial battery Acem t9 be measuring abilities that are 
unique to tljeSe.tests an^Jnot measured ty *paper-and-peAcil tests. A'4ditiopaily, there is aid ss' pronounced 
diiferenco between the.^traditignaJly defined **liigli'* 5nd "loW'^ ability group on the psyC^o^^o,t6I'/^ 

, percepWal battery as compa-red \v5th the pa^ex-i^nd -pencil measures: Th^e' two properties of the battery, , 
combined w^th the fairi> lli^ reliability of almost all the ifieasiife^, suggest Ihat^may prove-highly usefOl 
in iiiiproving th^ predictions of suc^Ss in Air force training' schools, (Specially for^thosepefsfennel who are 
norjafially designated as "fow" ability and therefore, higli risK« in tjaintng situ&^ions. . * - ' ^ 



.;ft 4s higjily rec6nimended that add^tipnal studies of this battery ^ undertaken t<ii^estigatc tjiic . 




CrorTbach. U, Coefficient alpha^anKliir jnternal str.utturV'p/ 'tests: ft>W/b^^^^^ 1-951, tG,-?. 297-334. . 



^Mptaurin, V.A,.rff//i/rfr/(;/i ofaBatfeo' df performance t0sn for prediction of krospat^e ground eaiuf>fhcrn^ 
^^^\:oimc gr^?<J^es.";AFHRL.TR-73;20, AP-774 586. Lackland 'AFR^-Tex.-'P&rsonnfrReya^ DiviSion, 
/ .m\f Pl)rce Human Resioiifrc/s Laborato^, Novein5er'^:973. ^ ^ . . ^ ' 
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, Tabic A1 presents correlations ^mong each of the variables fromtK)th tr^e Psychcffjiotpr/Per.ceptual 
Bqttcry ^pd^the papcV-and-p^^ncil measure^r-Table A2 and A3 summarize M fadt<:ir loadingM*rom each of 
* • the^fdtti^X an%ses. Only factor loadings gf'eater than \^ ^ A. » 
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•• Table A 1. CorreIa^ions''^hong Psychonh^or/Perteptual 
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1 2 3<'4 S*6 7 1.9 



1 12 13 ^,14 J5 jlS 17 18, 19 20- 21' 
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Scale Reading t • 53 24 

Letter Sets » 21 

TooJ Functions » . ' ^ 
' Eted^ricai Information / 
Mech^nlcaV^inciplcs ' ^. 

Word'Knowlea^ti 

\ Word Griping '^^ ' ^ , 

. Verbal Anatog'ies ' 
Block Counting ^\ • » * 
Point Distartce • * .\ 

J Electrical Maze 
Pattern Detail , ^'^ ' 

Rotated Blocks / 't ' 

Tools* ^ > " ' , 

Figure ArSlogies . . . 

Hidden Figures ^ 
• An s. -Sheet parking (Rigl^iti) . " * ' 
Ans. Sheet Marking^lWroYigs) ^ ,J ' 
Table Reading ^ 

' ' Large Tappiqg ' . 
Trace Tappirvo ll' 
DiSGrimioation>RedCtioi> 
Tesri — Correct A^ttwers 
Test 1 — Resp*OT)$e Time , • 

* T%$x 2 — Cort^t Answ/srs 
Test 2 — Perc^p. Time \.^r ? 

' Test 2 Response Time* ^ 
Test;3 — Correct Ahswer^ ' 
Test 3 - Perception Time ^ 
. Test 3 - Respons^Time 
,T>st'4 - Part 1 f 
\ Test4VPart2 

^sr 5 -Parti ^J: 
Te^5^PArt2 
' ^ Test 6 — CbrrpJitAnswers * • 
"Test 7 Uirtft 1^ror 1 ^ ^ 
Test 7 ■-^Lfne'Errbc2, »^ T 
Test 7 - Line Error 3\ 
Jest 7 - Line ErriJV 4 ' v/; 

* Te^fet.7 ~ jj&ne Err6r-1 ^ 
' ■> Teitl -'^one Error 2 * ''\ • 

Jest 7 - Tone Ei^or 3 . ' 
^^est 7 - Tone Errpr4" v)^^ » 
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Table A2. Factor Loadings, Psychomotor/Perceptual Battery 



Test 



1 — Correct An^w.ers 

1 - Response Tinre . * 

2 — Correct Answers 

2 - Perception Time \ 

2 — Response Time • 

3 - Correct Answers 
3,- Perception Time ^ 
3 - Response Time 

4 --Part I 
4 -Part 2 
5 - Part I 

5 ^ Part 2 ^ 

6 - Correct Answers - 

7 Line Error 1 
7 - Line Error 2 
7 - Lipe Error 3 
7 — Line Error 4 
7 - Tone Error \ 

'1 - Tone Err 0/2 - 
7 - f one Error 3 * 
7 - Tone'^Error4 



Ml 



IV 



.89 
^'.93 

.91 * 
, .89 



'.56 



/ -.36, 
, . -.41 
^ .51 • 



.83- ■ 
.85 
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.82 



■ .63 - 
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VI 
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' faMe A3. ' Factor Loadings, Gombined Psychomotor/PerccptuaT . 
and Reference Paper- and-Pencil Batteries ' 
7it = 305) 



Factors 



Test 



III IV 



vn VIII , IX 



Scale Reading 

Letter Sets • 

Tool Functipits 

Electrical Irtformatjion 
. MecKani'cal Principles 

Word Knowledge 

Word Grouping* ,* 

Veibal Analogies 

Block* Counting 

Point Distance - , » , 

.Electrical Maze^ , , 

Pattern 'tyct^il ' 

Rotated Blocks ; " 

Tools ' ■ . . ^ 
, Figure Analogies ^ 

' Hidden Figures • , 

Sheet Marking (Rights) 

Ans. Sheet Marking (Wrongs) 
' Table Reading 

Xarge Tapping r 
^ Trace Tapping 11 
^ Discfiniination-Rcaction ; 
Test I - Correct Answejs 
Test I - Response Tinie - 
Tes( «2 - Correct Answers 

r Test 2 ~ Perception Tipjic 
Test 2 - Response Time 
Test 3 - Correct Ahswers 

- Test 3 - Perception Time . 
Tesf 3 - Responsfc Time 
Test 4 ^-Part 1 , ^ ^ 
* Test 4 -;Part 2 ' " ' • 
Test 5 - Pari \ 
Test 5 - Part 2 . ' 
Test 6 -^Correct Answers' 

^Test-7 - Linre Error 1 * ^' 
Test 7 - Line Errtjr 2 • . 
Test '7 - Line Error 3 » 
Jest 7 ~ Lino Error 4 

' TQst 7 ~ Tone Error I 
Test 7 - Xoriie Error 2 
Test 7 Tone Error 3 » 
. Test 7 —Tone Error 4 



-.55 
-.56 

-.4S 
-.40 

'M 
-.73 
r.76 
-.35 



.33 
.37 



.31 



.74 
-.62 
-.55 



-.39 



-.40 



.42 
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.58 
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.68 
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-.46 

.5(5 
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.89 
.92 
.91 

:88 
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.81' 
.79 



•.2& 
.86 
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-.78 
.-.71 
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-.35 
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-.48. 
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^ .85 
I* I 
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I. Introduction . , ■ * * * ^ ^ 

• • TJic rccorded.Perceptual/Psychomotor Battery instruction to the subjects are ^ven in the first part of 
this appendix. The tilateriaT which is adually on thc^auclio tape is indented and biocTced,. Statements in all 
capital letters ^pear as teletype menage s to the operator; Actions required byUe operator arc placed in 
brackets, whae piirei^theses, enclose statements of what the compkpr'prograpi is doing The symbol 
indicates the position ii) the text of cue tones, which- appear on the ,i#i^truction tape ^ to provide 
synchronizing information-to the computer. - * i * ; ^ 

T|ie second .part of this appendix contains a complete lifting of the stimuli used in Test I. through* 
lest 6, in the order in which they are given to the subjects. 

n. Instructions to Subjects ^ ^ ^ ^ 

READY TO START . . ' \. ' • ''" / * 

(Press S and CRy . ^ ^ : > ' * ' 

^ ' * * ** . ' • ' . ' ** . ' ' ' 

.Welcome to the Personnel Divisioapf .the Air Force Human Resource? Laboratory. You have betn 
selected to. help in the development of ^ome new tests.,Tliese tests ma^^ .become part of the battery of 
^ tests used in selection irt the future. ' - . k 

' Your.perfdrnwrice oa the test.wiH not be used to evaluate you. It will be used to evaluate the tests so 
• do your best. ' - . f ^ . ^ , . ^ 

^ ■ Fiht, let's check the things you will use during the test^.' Look at the TV-li'ke screen in front of 
you- _ , . . • > , ■ • . ^.^ 

'(Present Figure T2-0I1 screen)? ' " ' ' • ' 

The screjm is u^ed in aTi^tests. -The picture on the ^soreen.is Uke many which you will see during the 
te^t ^ ' , * _ ' K ' 

\ . (Backlight red buttons)^ . ^ " 

V -Now look at the central panel in front of you. f hqjights in- the red buttons near th'e front ofihe 
Y panel, one on the left ami one on the 'right, have just come on. During some of the tests, you will use 
these red buttons. Yourwill use your thumbs to keep these red bp;tons pressed down. ' 
, 1 ..y '{Backlighf- toggle s\\j(tches and red b'uitons) 

I^w. note the lights wtiich, hw just come on belo\y the row df fourto-gglewrtthcMewafd-the^ear-- 
of thc\ panel. These switches work up and down.. You will usc^ them both wVs during the tests. 
. -'^ (^Remove T2 from screen) , " V V ^ . 

.'^ liet's try, a'practicc trial. A picture will appear on the Screen.Then you will hea'^ this*bell. 
i (RingbellK ^ ^' ' \ 

Tfiat bell is tifc signal to let go of one of the red buttons and pull down thq tbegle s\^^itch which has 
the^ame.pieturc under- it. then put your thumbs ba^k on the red >)uttons and ptess them down You 
must keep thbm pressed do^n except when you are pulling the tdggle switch-. v4ien you are ready to 
pull the bggle switch, lift one hand off a red button; move as fast asj^ can, piill the correct switch 
and return your thutnb to press'down t^e red button again. You can use either hand to pull the toggle 
' switch - keep the other red button pressed down. 



1 • \ . ' - I 

Note. - S and CR refer to the ''S";»nd ''Carriage Rctufnl keys on the tolefype. 

Note,- Illustrations crfthcgcomptri(?figurcs arc given i;ilFigurcsAl-A3. 
'Note. - J)^c red buttons on the -home keys'' in tt^Jg^cr ngl^t and left com6r* of the response panel. • 



/ 



• Now look for. the picture on the screen and when you hear tfier^fef gt^of o'ne rtd^^tton and puU . 
Uie toggle switch with the same Bictuie. Remember to get right backpn the red buttons^ ■ . 

• .(Sto'p-audto). .' ' ~- _ - . c ' ' ■ r • 

- ^ (Wait until all subjects on both red "buttons (RB)) f_ ' ' . 

(PresenfT2 on screen) .\ "'-^ . , _ ^ * 

("Ring bell), ... ^. ^ 

. {When rQKased, erase screeji), - 
■ (Wait until subjects cbmplote task oj 7 secpnds. Warn operator if a subject Tails ta'sk.) ^ ' 

Notice, that 'the picture dis'ippeared from the screen when you took your thurpb ofrthfe red button. 

M^ke sure you have pressed down on both*red buttons after you pull'"#" the toggle switch. , ^ 

■ , (Turnoff lights) , ^ _ - 

' TTiere is ak<Skb5?^Irt^the center o'f the panel ahd a Joy -stick to the left'and "right of the panej. You 
.' will get tastruc'tlohs-ahQut thfese later when it is ^inie^to use them. Ea^h test will only Jake a # tew 



ntinutes. 




TESTl. KKESTHETIC].EARNH5iG 



. REAOrFORTEST-l ' 
'(Press's and CR) ^ . • 

(Badklight toggle switches) - • ' - .' •. ' 

The lights uifder the toggle switch^ are now on„t^otic? that ?ach swjtch has' a different picture with 
it In this test. lU feuT^pictures wBl appear tfn the" screen-Vojar job vfiW be 'to pull th^swifches dowir 
>ia thcsame order thaf^-ou see them on the'Screen. They wifl^lways be in the same 'V order,- ^ 

(Backlight red butlons),", I- ' - \ v - ' ' '' 

ExceoL when pulhng <he.fouf switches, ypui-' thum})s should i>e.pn Jhe'red biittonsVWhen you are 
-r^aaj^n pnll thftKwitr.hes. dfa so using one -hani: When. you -t^ g yo'"^ thumb off, a red^^uttoii, the 



- ^ pictures on the sacen^^dUis^^ 

- toggle- switches down. You shoukl- work as fast as can, but^be sure you hear the chcb w^en yejd • 

pull tKe toggle, switches iill.the way tlown; After the pr^ure^s appear^n tile sgrecQ, you wOlhear tftc 
. bein Dohot telcasevared but'tanuntyyou hear.^T^thesbell.x -I^ > . ' * ' 

■ ' ' ^ • ^ ' ' ^ ' V ' * . ' " " . • 

.READY FOR PRACTICE TRIALS •; ^ ^ . - ^. ' * 

(Station>l,any questions? Station 2, anyr.question?) ' */; . '.^ v > 

(Press's and CR) ' ' > • ' • ' . ' * ' ^ 

. DK, hands on red buttous-fof practice trials. ' / ; < *\ 

\ ' (Ilandom choice of scquoVc^ \ (Tl.T? T3 T4) or 2 (T4 T3 T2 11) Twelve trials of .sequence i; 
\ or2, up to 15 seconds display/response tim§) ^ * - . ' I 

' Now; pot on the goggles yqu'-wfll rind on the dfesk in fron^ of you. M^e sure yoii gan't see anything. 
' Ifyou ate'we&ring eyeglasses, pleasci'taketKem off. ^ » - - ^ 
I ' . ' \ ^. . * . • , . 

I^EADY FOR BLIND TRIALS- ' ' ' . ' ' • V ; \\\ / 

(Press 5 and CR) '* , 



NovJ. every ,tiuie^you hear the belh, pull thd sN^tches in the same order as^ you did in thcjprattice 
I tiials. Thumbs on'red iMittons, and^hcre we go. - 

4 • 
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(Turn offbackligJxtingaftefbothS'shavb depressed fed buttons) ' ' \ 

TriJls 1 3' througJi 24, no visual (^isplay) • 
'That's^ tlie end of this test, please remove the goggles. ' * 

PUNCH ON. PRESS eONTlN'UE / , . / * \v.' ' " ' - 

(Turn punch on. Pre^s'^.CONT*')^ , ^ > / 

^ ' (T^ec9rddate,subject(s>jdentificatio'n) * . ' ' 

. ' (Record pattern-used. Rec5rd responses all trials, correcf or incorrect.* Record resppnse time' 
(red release <o red' recovery) triats'l through 24) • - < _ .' , • ^' 

tFailure to complete a- trial in 15 secpnds resu|ts in a response time of z^ro) 
(Attend of punch, waif for operator'tp turn pundh off and'press S and CR) ^ * • 
(Turn punch off. Press S and CR) ' ' ^ • , ' _ * \ 

# ' » . >7 » - , * 

TEST 2. PERCEPTUAL gR^BT 

RBADY.FOR TEST '2'CA/N OFF)^ ^ ' ' 

(Turn the beU tone generator ( A/N) ofO ' 

(Press S and Ck} ' , ' t ' * 

In fhe next test, the pictures on the screen will be shoWn in 'V different orders 

(Backlight toggle switches) 

iT^»^ will be to pull the switches down in the order m whic^iyou see the pictures on the'screen. 
** • « « ' ' 

• (Backlight rod buttons) » - ^ ^ . . 

^ Except when you aie pulling the switches, "keep your thumbs oji the red buttons. The first two Inals 
___i^lj22L^9-yn^ foLjg^e....ftA^^ thii mhs on thej>rMJua4A^a^r4^^- ^ Tca d yatrpunnme"^ 
switches in the order shown on the screeh, do so using one hand. When you take your hand eff the , 
red button, the j)ictures on the screen will disappear. Pull the switches down and retuYxi your thumb 
to the red button as fast as you (jan. Ypu will NOT hear the bell this tinfe. Okayi thumbs."#^' on red • 
buttons. ' ^ / 'i. ; ^ 

(Practice trfals A and B with 1 2 seconds display/response time and a 3 second iiitertrial mterval^ ^ 

RPTOR.QO ' . • \ * / 

(Press,R'to repeat practice trials. PressG to continue.)^ 

READY FOR TRIALS , ' ' 

'{Stalion 1 . any questions'' Statiofi 2. any questjqns?) 
kfressSand CR)-' - • - ' ' 

\ ' ' i • • ' . ■/ ' 




% ^Note. ^"CONT"* refers, to the c(>iitiriue svt;Jtch or^ the compujW console. ^, - ^ \ 



^Actual response is not r'ccorded. 1 is recorded for.co/rect r'csponsc*. 0 ils recorded Yor incorrect responses-. ' 

• Note./^ Tlic bell torn: and Morse "A" and Morse ^^N" audio stimuli gcntotor is disable<i by a pair of switches on 
ftnc operator s console. , , . 
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. Now well Ijavc 20 tnals for* score. Hands »ri red button^^ee^i? them there except when you are "r 
pulling switches. c ' * 1 y / , - " < ' 

' \Tnals 1 through 20 witV^ie/onds, display /response' tiirie and a S second IntertVial interval.. 
Type number correct after eacn.balf of test)^\^ * / '^^ ' . » * 

(Tumoff backligluing) \ ' ' 

Th^f is the-end of this iest. Put you|);ands in your lap. ^ 

PONCHO?^. PRESSCONTINUE 

(Tum.<)n punch. Press '^'CONT") ' , 

'(Recbrd^esponse, correct or ineorreci'for all 20 trfals. Recprd percepti^n^irnc (onset of display 
to release'of red button) f 3r s^U 20 trials. Record mo\or time '(from rJjlease^to subsequent 
depression of red button) foi afl 20 trials) 

(Turn punch off. Pre^ S and CR) * 

TEST 3^. PERFORMANCE UND£R STRESS 

READY FOR TEST 3 
(Press S^dCR) ^ 

(Backlight toggle switches) 
" This test is Uke tbc last^one. exceLt th/t some of the pictures on the screen will be^shaded; When the 
pu;tures arc unshaded* like they w^re bef»re.-puU the switch down. If the picjure is shaded, push the 
switch up.'Picture clear, pull down . Picture shaded, "^s'l p^s^ up. 

(Backlight red buttons) • * ' \ 

Let's practice. Thumbs*onre"d"?^" buttmis. - > , - , y^, 

^^(BwcUce-^tnalsU^d R'With b sec^Rds display/response time and a 3 second interUiartnterval> 

' (If both tnals arc performed iLorrectly, warn operator 'with message: 'W' or "B" NO GOOD) 

\ \ ' ' ^ . 

REPEAT OR GO " \ , , ^ ' ^ 

(P^ess R to repeat practice trials. Pres§ G to cbntinijc.) . <^ ^ , 

• • ' ' Now wc:il have 20 tnals for ^cofc. Du\ng\he trials, you will hear things through the earphpnes,*Try 

* * to ignore what you hear. What yoWalrWring the trials is not irpportant for the te^t. Thumbs x)n rSti 
' buttons. Remcmber/cleiir; puH dowrK ShA^ed:"=" push up. 



LOAD DISJRACTION. TAP^ i: S/CR. 
(Switch alidio'cpntrols to Channel 2 (THstractor' , , 

(Press S and CR) »' \ r - ' \ 

^ (Trials with 12 seconds display /resji^nsea^p^^ a 3 secbndjntertrial interval) 
/ (Type nuaiber correVt responds after each l^l{\pf lest) \ / 

TAP^.l. LOApiNSTR. S/CR ^ ^ 'AX' I * 

(Loadai^dio tape containing instructions f orVests 4,^ 1^ • V* 



^Not«. — StimuliAiscd in tdis and^uccccc 



ing tests arc, dcrtictcd iti Figures Al-?^3. 
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C^witch audio controls for Channel 1 (Instruction Channel)) ^ * /' \ 
UPxessSanrfCR) ' • ^ ^ , - 

j,, (Tufn, off backlighting) ^ *' • * * 

' ; That's the ead of tliis^test. Put your hands'/'^?" in your lap. 

i>UNCHON.'PRESS'CONTINUE ^ ^ 
(Turn on p,uqch. Press "CONT ") 

* ' '(;Rel;ord responses: correct, or incorrect, for all 20 trials. Record perception times and motor 
tlmejfor all 2(^rials) • , ^ , ^ • ' • 

(Turn purch*off. Press S and CR) * ^ * ' ' . , . 

TEST 4. ASSOCIATIVE LEARNING * . x 



ADYF0RTEST4 ■ ,' \ \ 

CSS S and CR) ^ ' • X 

Look at the keyboard in front of you. - . v ^ ^ 

(Backlight keyboard) * ' ^ . • 

Bach button ia th&' keyboard has a diCferent picture. NW, we will draw one bf thes>pictures on the 
^ screen. As s^'bn as^ it appears, press the keyboard button which h^s the same V#«' picture. 

^ \'(Draw KB^ oa^reen) * ^ \ • \' ' * , . 

^When subject presses correct button, erase screen) 

Notjce that the picture disappeared from the screen whep y<5u pressed the key.board button. Dunng 
this'test^ ^ome^of-theso keyboard pictures will show on ihe screen. With each of these,pktures. you 
will also\see a picture t^iat-is not on the keyboard. Twa^ pictures will appeap on the screen, one that is 
on the keyboard; and one that is not\n the keyboard. Each pair of pictures will appear three t^mes 
during, ih^O^i ¥dur job is to leam the toairs. After you have had a chance to learrt the pairs, you will 
see only orlc.of'the picutes on the screert. You will havcto remember wjiich keyboard picture 
wals paired w^th it. . . , \ ' 

RHADY FOR LEAI^NING TRIALS' 

(Station 1 , any questions? Station 2, any questions?) \ >^ ^ 

•(Press S and CR) . \ ' ' \ ^ 

Look at the screen and'^ep your hands "^r^'in your lap\^ 

(24 pairs at 1 SQ^'ond stimulus duration and 1 second^Wsigi^al interval) 

Now you will see only one picture op the screen. Press the keybba^d ^^ton picture thk was with the 
^ picture, on the screen. You are only allSwed a few seconds, so be asl^t "#"'>as you can. 

(Test trials with a stimulus duration of 4 seconds andean intersign^nntervaToTB seconds) 
(Type number of correct responses)' 1 \^ - --^ 

Please* place your jiands in your lap again. Now you will seeVwo pictures on thescre^n. One that is on 
the Keyboard, one that is not'on the keyboard. Ea(?h p'air Arpictures will ap&three'times during 
this tfcst. You wOl see each pair for q very short timc^Vour job iif to learn these ne>v, pairs. Watch the 
screen. Keep your hands in your jap. ^ . 1 < \ - j ^ 



■ ; " \ 

• (24 'flairs below at 1/2 second stimulus duration and 1/2 second intersignal inte^rval), ' - \ 
I Now you will see only one picture on the screen.. Press the button picture that w^.wit^i the picture 
on tnescree(i. 

(Present (est' trials with a stimulus duration of 4 seconds and an ir\tersignal intet^al pf 3 
seconds) 

(Type number of correct responses) ^ 
(Turn off backlighting) ' - y 

That's the end o\\us test. Put your hands in^y our-lap. / • 



\ 
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PU^^CH ON. i>RESS\CONTlNUE 
(Turn on puhch. Press^CONT^ 

/ (Record respo'Ws, corr6^t or incoaect, for trials 1 tluough 1 6) 
(Turn off)punch. Press S^and 6^ / 



TEST S.NyiEMORY, /IMMEDIATE AND DELAYED 



KEADY.FOR TEST 5. 




(Press S and CR) 

(Backl ight keyboard) 

Tn thjc n/n test you will see the keyboard pictures\>(i the screen, ofte at a time. This is a memory test:' 
Remember the first two lectures. When you see tliBsthird picture /"press the button for the first 
picture - when the fourth picture shows, press the buttoijjor the second picture. Then continue that 
way. always pressing th/button for the picture which you #" saw two pictures back. , » . ^ «• 

(BackliglU red p utjtons) ^ ^ | • . tf^l ' * ' 

You must keep the^red buttons pressed dow^ excedt when ypu a{b pushing a keyb6ard switch. 

Let's practice. Wait until you see the third picture! As soon as you se^ the third picture, let go of one ^ 
\^ red button and press the keyboard button for the fir^t picture you saw. Then 'continue; always 
' \pressing tl\e l/uuon for the picture you saw two f/ictures back. Tliumbs on thP r^d buttons now. here 

\^ Vi^" we gOy 

> {Vi^».^^^ougli F w'ith a 2 second stimuli's duration, 2 second ihtefsign^l^terval) \ ^ 
\ (j/eitherlubject presses a button before (!)i?ture 3, alert operator with "A^ Qr **B'' NO GOOD 



I ESS AGE) • 
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\ 



' \(Type numbpr-ofXJorrect responses-for ea6h subject) 



. . (Delay 1 
. (Ifasu 



REPEAT TO GO 

(Press;'K to repeat practice trials, 6 to continue) 

: secotids befor^ repeating\pr2(ttice to give operator time to demonktrate) 

fc/ject dies not have both red ^uttd^ns pressed when stimulus presente^^Ta^|^teletype bel). 

^ ^ Other^pe ignj)re red butt^s)'^ 

READY FOR MEMORY /TRIALS 

[Station l^n}; qi|^sti6n^ Station 2, any qi^^stions?) ^ y ' \ 



/ 



(Press S and CR) ^ < ' ' , " ^' ' ' V 

OK, now we wiU begin the test. Remember, when you sefe the third picture! press thrSutton for the 
first picture >ou saw. Then contir^ue, always pressing the button £or the picfure which you s^ two 
-pictures back, OK, thuTnbs dn1he r6d buttons now. Here-i'#' we'gb. 
' ' * * * ■• - 

(Trials 1 thr0ugh27, 2 second stimulus duration, 2 second intdrsigna] interval) 
* , * * * * 

* (Type number correct for each subject) ' < v ^ , * 

For the .rest of this test, everythipg will be the same except that the tiine between pictures will be 
longer. Again, when the third picture shows* press, the biftton for the first picture, Th,efi continue, 
always pressing th^ button for the picture which you saw two back. Thumbs on the red buttons now, 
• here we go. ^ * • - ^ 

(Tri^s 28 througli 54 with a 2 second stimulus duration and a 5 second intersignal interval) 

(Type number correct for each subject) ' * ^ 

(Turn off backlighting) , 

That's the en(l of this test. Put your hands in.your lap. ^ , • » - . 



PUNCH ON, PRESS CONTINUE ' . • ' • 

'(Turn on punch. Press "CONrO ' \ 

(kecord responses, cprrect orinporrect, for trials 1 through 54) 
(Turn punch' off. Press and CR) ^ 



TEST 6. CONCEPT IDENTIFICATION 

' " * , ■* 

READY F'OR TEST 6 . ' ; 
•(Press S and' CR) • , ' • ' \ 

In this test, you will use the red buttons again , but in a ^different wa/. 

For this l^est^; • 

" (Ligjit Right Red Button (RRB)) « ' 

' the red button onlhe'right means yes. ''^'^ ' * - 

* - 

(Ughl Left Red Button (LRB)) ' - - ' f. 

; ^ / 

The red button on the left meaJis no. . • , ^ 

- . . ^- ^ • . . f. * 

. (Light ofO * , • ' . • . ^ . 

You will see pictured .on the syeen^ne at a titne. Some of these pictures are alike in a certain way. 

"•At the, beginning, you \yill haVfc to guess ho\v they are alike. " ^ > \ x . . 

, ' r , ' ' * ' 

„ ' ' i^^it RTvB) ... - ' . • * ^ . 

Pres$ the yes button on the right when you think the pictures hav^ that certain thing which mak^s 
them^Hke."^; ^ . ^ " ' ^ . ■ , ' . 

(t^ghtLRB) . ^ * . . • ' ' . N / • ' " ' 

Press the no button on the left for a picture without the certain thing. ^*rt' 

(Ueht\RRB)-\ \' \ 

Right for yes. 




. (LighHiRB) ^ . 
Left for No.. ' . ' . ' ^ . ; 

^ , (Lightsr.off> • ^ ... 

If yOUt guess^is Gonect, you wily ee a check mark y , . ' » ^ *» 

(Draw ch^Ttniark on screen) / *- ' ^ * 
on- the screen, ybujare wrong, "^^^ an • / 

- ( Draw, X on screen) 
X will appear. When you see , / • / ; 

(erase screen) . V • ^ . * • ' ' . ' . 

a picture, if you guess that it ha$ that certain "^'^tnjng/ . . ;^ , •/ ^ 

(Ught RRB, draw check) - ^ , ^ . ' . \ ' " 

press the red button on t|ie right. If it aoes not/ . . , * ' ^ 

(Light LRB, draw X) ' ' •/ ^ ' ' ' / 

have the certain thing, press the red bajtort on 'the1eft.'"#'' ^ , " * ' 
, X^rase; lights ofO ' * / * 

REAr>YFOR,CONCEPT TRIALS ' . ' : ' * ^ . . 

(Stalion 1 , any questions? Station 2, giny questions?) ^ * . ' 

(Press S and CR) * 

(Light both red buttons) • ^ . . ' * f " ' 

'ok! Now, decide if these figures have the secret thing we are looking for. Here we go. ' 

(Present ftials l through 48 with- up to 5 seconds^ display/response time and a.2*secon4 
d^pla> /feedback time., Feedback as appropriate but score as inconect any resp9nse mack^ter 
the 5 second display /response tim^. Wait a maximum of an additional 5 seconds for respbns^iT 
\* ^ no response, disj^Jky X and continue) / 

(Each subject proceeds .at' his own speed. WJhen ^e subject *finishes, display "WAlT" on his 
screen ufttii both are done) ^ * 

(Erase screens) " j 

(Type number correct, each subject) ' ' Cf . ^ * , 

(Turn off backhghtirtg); ^ ' ^ ^ . i . ^ X 

Tliat'ithe end of this test; Put your hands in ygur la^ ^ , . ' \' \ ^ il' 

PUNCH ON. PRESS CONTINyB / . ^ t * / ' \ 

(Turn on punch. Press "CONT")' ^ ' ^ <> • /n \ \ . ' ' 

* (Record patter^ used. Record responses, correct »or incorrect, for all trials). 
- - , (Conect answer concept will, be *?^oqjljj^. selected *from the^/ollowirlg for each pair of 
subjects:) * . \ . . \ ' • 

' j» * • \ 

1.^ Figure includes a riglU angle ; . * 

^ , ' ' X ^ ' ^ >^ ' " ' 

2.. Figure has no^ight angle . . . • 

* 3. , Figure has four sides », \ O' c . ^ 

> . 4. Figure has five sides . : ^ ' * - 
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. ..'.-^^'^ . • • ^ ' .TEST 7: P5JIFORMANCE15Sd£r DIVIDED ATTENTIOi^ , ' >\. / 

READY F0« 
(PksSjaSdCR). 



-V • READY FCMl' 




, There 'aT^\two*joysti6k^'tfUj[ont of y ou. The. jo>-8tick bri the right controls the hiovement of the 3hort * * 
, . '7 . \^ne on the screeen.^The sboff^iiHc will move Way from the clotted line. Part of yougo64s to keep. 
1^ tHe s\foxi line' on ^he dafted ^ine^K;tf e short line mgves up,;you can brin^ it down fey pulling the , ^ 

!• joy^clc toward yoir. if jUp il^ori tae moves down, p(ish't}ic stick aw ayirom yo^. * ^ 

* -Take; hold of |he joystick ^d,try,io-keeplhe^hortUneridit OH thV*^^^ * • 

' > ' . (Start^ moving short line) \ ' , •''-^ • ^ ^" 

^ ^ ' seconds practice. Then ^ani^s^ee^)^^ . .r ^ ' . ^ ^' *> / ' ' * 

\Vl\Oe yoM are moving thfe short line' on th^^etfij, yoi/will'h^ar dots tnd dashers oyer the earphones. 
} ^ You idS\ control these Wiph th^ left joystick/lW of, your job Js to move the left jo Wick away from 
^ ' you oj toward you so that the .dots and da^^^len^ into a soft steady sound. If^the dot comes 

e > ^ , -before tHe dash, push the stick ajvay Xro'm you; If thfevdash comes^'before'. tho'dot, pull the stick 

' * " ' 'towardyou. If youare right on,jou*willK*?ar"#**-this,' : ' ' \ 

* ... ' * , (5 secondibf merged dots-ancf dashes at standard intensity) _ • , - ' , ' ^ 

The farther .you get the left joystick away from the-toa^, the louder the sound will Beome. You will 
.* ^ have to keep, the joystick m'ovii\g slowly^, the i^orrcct (fixectioh' teTTccep the soft tone . ^ ^ 

, ' ^ Take hol^d of the joxstick pn theleftand try*to kekp a soft steady sound like you just heard. Ignore 
, . >v the screen for now. Just work on controlling the sounds.- , . 

(30 seconds practice with varying dit and dah intensity) ,^ > . " 

*. Take hdld of both joysticks ncfw'and, watch the screen. Kefep the* short line right on the dotted line 
■ and keep the sound soft and steady. *\ - • , - 

" ^ (60 seconds practice, then blank sprecn and c^^htinuc sound for 2 seconds) . 

, Rest your hands in your lap, Ypu will have f ou^ one-miriute trials. At the end qf each trial, the screen 
> • will go^ blank and the sound will stop. Rest yourji^nds inj^our lap between trials,. 

jiEADY FOR ^Attention TEST / * . ^ ' 

' .^Station 1, any qifestioos? -Station 2, any questicms?*i^ds.o^ 

(Press S ^dCR) ' - • / , , ' ' • . ' 

(Short line moving slowly above/below horixorital line of dots for 60 seconds. Simultaneously, » 
varying tone to earphones foV^^O seconds) - ^ ^ , - • " , 

' ,^ y ■ (Blank screen and discontinue sound) ' ^ ,^ '""31^* , 

• OK, re"st for awhile, then we will begin again. ^, * ' ' • > ' • 

i . . (Type absolute displacement, 'each 15 seconds, each harid) ^ 

OK, hands on the joysticks again. Here >ve go. , • ^ 

(Secood 60 second trial) , . > 

OK.rest for awhile, ^hen we will ***** begiaa^i^^. .^ ' ' \ 



ERIC . 



/ ' ' ' * (Type scores as above)^ • ' 

'•j ' * :\ -bk, hand^ oYi th?j joystidlcs ag^in^Here we go. 

: ■ (Thir<l 60 second trial) ^H' " ' . 
>' * • : ' ^.OK, resl for awhile, then we willM*#'*bpgift again. 

' %' . CType scores) ' ,,,, ^ ' 

• - OK, hands-on the'joysticks,'agaW. Here we go.'**#" 

. ' (Fourth 60..second trial). ' . 

* • , * * ..... i " 

. ' ; ' * - That was the last test. Thank yo^ for your«<;oop5t^tion. 

• ' • /No cue tone. Allow t^pe to'roset) ^ * 
\^ * ' V "'m' (Type scores, 4th iruniite).* • 

' * PUNCH ON. PRESS CQJ^T^NUE -J • • ."^c^.^'^'^'^^-fc^^? ^ 

••' ••• ' (Tum.onpuocfp.Pn>ss"COHT") • ■' • 




(Record scpres4oreaQh.haitd^ s^parately^-Tor eaqh"-!^ setoi^d^subfesL l6 s'Corej^for each hand 
' ^ \<;pnsi5tof theabsojiute dispJace'Fnent frojTith 

^ ?/. T; r''-' seconds)- y "v. r.'/ / ^ ^ \ ^ V^^V ^ * 

'1' ""^ ;,%\'NbismisJ?ubj?ctsl\"/^^ '^^'1 ^ .7' >v V 

(Punch bjr Pr'essS.^nclicV ' ff ' ' ' % , . : J' ' ^ 

-^^^ ■ : "J^-^ • :^ "'-X/V V 

■ • • •/ • ^ ' '*>''■'•'" ' 



4iND'0F. BATTERY' *V 
.-^^Jll? Test Stimuli * 




Table A4, Stimuli PpesentatirfikOrder for Test l*"- 



^ tjeaming^Trials^l — 12 


Figi^e Sequence^ 




4 ' * 


. • ; . ' ■ ' ' Ti. ■ '\ 


>T2 ••.',.13^ 








. of 








T3 , Tl 


Tl 

— ■'' — 1 • * 





rcoie. ^ luiisiraiic 
given in Figure Al: ^ • * 
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,35 

38 



' t' » ^; . ' i'/ \TableA5. Stinjull Presentatioh Oidferfor.Test 2* / ' 



•Pjacticc^B 



T4 : tV"'**^ 

.T4. ^. t2 '7 

T2 . '-\;i3 




■ V 



^ t^tjte: — Illustration* of -the geometric figures corresponding to T1-X4 ar^ < 
given in n^c'Al,* * ^ ^ , ' ' 

/1 6. Stimuli Presentation Onfer for Test 3? ' * 



Practice A * 
Practice B / 




Figure Sequence ' 



\ 



14 X 

. T3S. ^ 
\ T4S 




* * Note. — niustrado^ of the geometric figures corresponding to T1-T4 are 
given in figure Al, ' 



3^; 



Table A 7. StimuIJ-Eresentatibn C^^r for Test 4, 1 ' 



Learning Truil 



1, 
2 
3 
4 
•5 
6 
1 
8 
9 

i: 

12 
13 
14 
15 
16 
17 
18 
}9 
20 
21 
22 
23 
24 



/ 



New Figure 

• ' N-1 ■ 
■ N-2 ' 

N-3 

N-4 

N-5 

■ N-7 
N-8 
N-5 t 
N-8- « 
N--3 

N-1 

N-2 

N^6 

N-7. ^ 
' N-3 
' N-8 

N-5 

N-2 

N-6' 

N-7 

N-1 



Keyborad.Figure 

KB-,6 

KB-7 

KB-8 

KB-1 

KB-5 

KB-2 
.KB-3 

KB-^ 
•KB-5 

KB-4 

KB-8 
- KB-i 

KB-6 

KB-7 

KB-2 , 

KB-3 

KB-8 - ' 
, . KB-4 ' 

KB-5 
. KB-7 

KB-1 
c ■ KB-2 

KB-3 • 
. KB-6 



RecaQ Trial 
3 

. 4 
5 • 
6 

7 • - 
8 



N-1 
N-^ 

^N--5 
N-2 
N-7 

■^N-3 
N-6 
N-8 



* Note. — Illustrations of the geometric figures corresponding to ^-1 -j- N-8 
and KB4 - KB-8 are given {t\ Figure A2. ' 



I • Table A8. Stimulf Presentation (|rde|,for Test 4, P^'t 2' 



Learning Tnal 


New Figure 


1 


N~9 


2 


'^^10 , 
' N-11 { 


3 


4 


N--12 


5 


T^-13 


6 


N-14 




N-15 


8 




9 


N-11 


10 


-'N-13 


11 


N-16 


12 


N-14 


13 


N-10 


r 14 


' ■ ^ N-12 


15 


N-15 




N-9 


17 


N-10 


18 


N-9 




N-15 


20 


N-12 


21 


N-14 


22 


' N-16 


23 


N-11 


. 24 


N-}3 


Recall Trial \ 






1 1 


N-14 - 






2 


N-13 






3 . 


N-16 






4 


N-12 






5 


N-ll 






6 


^.N-10 






7 


N-15 






8 


N-9 • 







^ Note. — Illustrations arc of the geonjetric figures correspohding to N-1 
N-8 and KB-l - KB'8 arc given in Figure A2. 





Table A9, Stimulh Presentation 
Order for Test 5^ Part 1^ . 



Trial 


Keyboard Fisure 


Practice A 


' KB-4 


Practice B 


KB-2 ■ 


Practice C 


KB-7 


Practice D 


KB-6 


Practice E 


KB-5 


Practice F 


KB-^3 


1 
1 


ICR— 7 








ICR 7 


A 


K R — L 




rvD — 't 


D 


ICR A 


7 


ICR— Q 


O 


ICR— S 


y 


KB-8 


10 


KB-6 


1 1 

JL 1 


KB -2 


12 ♦ 


KB-3 




KB^8 


14* 


KB-9 


15 


KB-1 


16 


KB— 4 




KB -5 ^ 


18 


KB-r? 


19 


KB-9 


20 


KB-8 




KB-1 


22 ■ 


KB ^3 


23 


KB -5 


.24 , 


KB-6 


25 


KB^7 


26 ■ 


KB-2 


27 


KB-4 



^Notc— Illustration of the kcyboar^l 
figures corresponding to KB»1 — KB»9 arc 



^vcn in Fi^ire A 2 



TahkA 10. Stimuli rf^ntafion 
i Order for Test 5, fart 2^ 



Trial 


Keyboard FigiTue 


I \ 


* KB-5 


2 <■ 


KB-4 


. 3 


KB-9 


4 


KB-6 


5 


^' ^ KB-7 


" 6 


, KB-8 


7 


' KB-3 


8 


KB-2 


9 ' 


KB-1 


10' , 


, KB-5 


11 • 


KB-1 


12 


KB-6 


13 


KB-7 


14 , 


KB^ 


15 


KB-2 


1 0 


ICR 1^ 

i\.D 


^ 17 


KB-9 


18 


KB-8 


19 


KB-7 . 


20 


KB-2 ^ 


21 


' KB-8 


22 


KB-1 


-1Z3 


KB-6 


24 


KB-9 


25 


KB-4 


26 , 


KB-3 


27 ' 


V-P-5 



* Note, — Illustration of the keyboard 
figures corresponding to KB-1 - KB-9 are 
given in Figure A2. 



Table AIL Stimuli I^escntation Order for Test 



Trial 


Figure ISumber 


Type^ 


Trial 


Figure dumber 


Tvoe 


1 


, 15 • 


4R 


25 


6 * 


5R 


2 


3 


5R 


26 


c 12 


4N 


3 


10 


.4N 


27 




4R 




13 r 


4N .* 


t 28 


1 


5R 


5 


19 * 


5N • 


29 




.4N 


6 4 


2 , 


5R 


30 


In 

!0 


4N 


* 1 


18 


. 4R 


31 




4R 


Q 


6 ^ . 


5R 


32 ' 


M3 \ 


4R 


8 


4N 


33 


8 


5R 


1 A 

10 


17 


- 4R 


34 


8 


4N 


1 1 


11 


4N 


35 


14 


4R 


12 


12^ 


4N 


36 ' 


, ; 24 


5N 


13 


• 14 


4R ' 


37 


» 20 


SN 


1 A 

14 


5 


5R 


38 


T 10 


4N 


15 


^-22 


5N 


39 


17 


4R 


. 16 


'4 


5R • 


40 


4 


5R 


- 17 


24 


5N 


4U 


19 


5N 


18 


" * 7 


4N 


42 ' 


22 


5N 


19 


21 


5N 


43 


5 


5R 


<20 


s 16 


^ 4R 


44 


21 


' 5N 


' 2L , ^ 


1 


5R 


45 


3 


5R 


22 , 


23 


5N 


46 


18 


4R 


23 


9 


4N 


X 47 


23 


5N 


24 ' , 


20 


5N 


' 48* 


11 


4N 



^ Note. — Illustration of the geometric figures corresponding to the figure 
numbers arc^ven in Figure A3, 

Note..— "Type'* specifics the number of sides in the figure (4 or 5) an.d 
the presence (R) or absence of a ri^ht angle. , " » 



